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PUBLIC NOTICES 


° | 
he Director - General, 
India Store Department, Branch No. 
15, Belvedere-road, Lambeth, 8.E 
invites TENDERS for :— 
1. 23 ELECTRIC PASSENGER LOCOMOTIVES 
2, ELECTRICAL EQUIPMENTS f MOTOR 
COACHES and 42 TRAILER COACHES. 
Tenders due on the 18th April, 1926, before 2 p.m., 
for No. 1, and on the 28rd_April, 1926, before 2 p.m., 
wr No. 2 
1, pecifieation and form of Tender obtainable from 
the above at a fee, which will not be returned, of in 
each case £2 for the first three copies and £1 for an 
further copy. 167 








ssistant Engineers (Sur- 
EYORS) REQUIRED by the 
GOV ERNMENT of the TANGANYIKA 
TERRITORY for the RAILWAY DE- 
PARTMENT for a tour of 20 to 30 months, with 
possible extension. free passages and liberal leave 
on fall salary. Salary £600 a year plus a consolidated 
field allowance of £100 a year whilst discharging 
duties in the Territory. Candidates, not over 40 years 
of age, must be fully qualified Railway Engineers with 
a full knowledge of barometric, tacheometric and 
location work, must be good draughtsmen, able to 
produce neat large and smal] maps. Must have a full 
knowledge of instruments and be able to repair minor 
damages in the field, preferably shoulc have been 
Railway Surveyors in unmapped tropical countries 
Apply at once by letter, giving brief details of expe 
rience and qualifications, to the CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, Westminster. 
S.W. 1, quoting M/14,229 1742 
before 


a3 ter 
a.m. on 1926, 


11 Thu ith March, 
for the "NSTALLATION - 3 ‘At Tor ERATED LOW- 
PRESSURE HOT WATER HEATING at Nottingham 
Employment Exchange. 

Drawings, specification, a cop) of the conditions 
and form of contract, bills of quantities and forms for 
Tender may be obtained from the CONTRACTS 
BRANCH, a M. Office of Works, King Charles-street, 
London, 8.W. 1, on payment of One Guinea. (Cheques 
payable to the Commissioners of H.M. Works, &¢.) 
The sums so paid will be returned to those persons 
in Tenders in conformity with the con- 

1711 


(2) 





HEATING. 


he Commissioners 


His Majesty’s Works, &c. 
to poset’ - 'ENDE 8 


are pre- 


who sen 
ditions. 


L 


Foremen, 





ondon Association of Foremen 
ENGINEERS 
Esta? lished 1852. 
Managers and Employees connected 
'ngineering Industry 
OBJECTS. 
The relief of distress arising from Unemployment, 
Infirmity, Old Age or h. 
be reading of Papers, and Promoting an exchange of 
opinions on matters connecting with the various 
branches of Engineering. 
Applicants for Ordinary Membership must be under 
45 years of age and have held the position of Manager. 


with 


Foreman or Leading Draughtsman in a branch of 
engineering. 
Terms of Membership 
Honorary Life Members .......... . £1010 6 
Honorary Annual Members, per annum. ... £111 6 
Ordinary Members, perannum .......... * 00 
GD Bn ko hon dnntc Sachse bn dneass 6202 és 2 @ 
bests Y THIRD Vat anes bw sTIt AL, 


ATURDAY,. MAY 8th, 
Cannon Street Hotel, Lenton i Cc, 
Yhairmap : Viscount Chetwynd 
Application forma for membership apply, spcae- 
TARY, 85, Salisbury-road, Harrow 


Orystal Palace School of Prac- 


TWap SEE ERING. 

MECHANICAL AND CIVIL ENGINEERING 
D oes 

Praesent: J. W. WILSON, M.1.C.E., M.1.M.E. 

MAURICE WILSON, M.I.C.E. 

of Lecturers and_ Instructors 
Thorough, up-to-date Practical and Theoretical 

Instruction. Course completed in 2 years 
Students admitted at becinning of any term. 
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Banger (County Dow ry Urban 
DISTRICT COUNCIL. 


QUARRY PLANT WANTED. 

The above Council invites TENDERS for a STONE- 
BREAKER, GRANULATOR, and OIL ENGINE, in 
accordance with specification which can be obtained 
at the Council's offices 

Tenders will be received “4 me up to Twelve Noon 
on Friday, 19th March, 

The Council does ey *bind itself 


lowest or any Tender 
J. MILLIKEN, 
Clerk to the Council 
Town Hall, Bangor, Co. Down, 
17th February, 1926. 


[ihe South Indian Railway Com- 
PANY, LIMITED 
The Directors - prepared to receive TENDERS 
for a SUPPLY 
STEE 


to accept the 


1687 





L BEARING PLATES for F.B. RAILS 
2 and CROSSINGS 
3. SPARE PARTS of LOCOMOTIVE ENGINES 


Specifications and forms of Tender will be av ailable 
st the Company's Offices, 91, Petty France, West 
minster, 8. Be 
t Tenders, addressed to the Chairman and Directors 
pt the South Indian Railway Company, Limited. 
marked ** Tender for Steel Bearing Plates,”’ or as the 
case may be, must be left with the undersigned not 
a than Twelve Noon on Friday, the 12th March, 

The Directors do not bind themselves to accept the 
lowest or any Tender 

A charge, which will not be returned, will be made 
of 28, 6d. for each copy of Specification No. 1, of 
108. “th each ¢ py of Specification No. 2, and of £1 for 
each copy of Specification No. 

Copies of the drawings may “be obtained at the 
offices of the Company's Consulting Engineers, Mesers 
Robert White and Partners, 3, Victoria-street, West 


minster, 
W. B. REYNOLDS, 
Yer Managing Director. 
91, Petty"France, S.W 1, 


24th February, 1926. 1741 
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The Engineer 





PRINCIPAL CONTENTS OF THIS 
INDEXING, 


CARD 





Metallurgical Supplement. 


THE ENGINEER, 


British Industries Fair—No. II. 





The Royal Mail Motor Liner Asturias. 


Cutting Temperatures. 





Main Line Electrification in U.S.A. 


THE ENGINEER, 26 - 2 - 26. 
THE ENGINEER, 26 - 2 - 26. 
THE ENGINEER, 26 - 2 - 26. 
THE ENGINEER, 26 - 2 - 26. 





Low Temperature Carbonisation. 


THE ENGINEER, 





Notes on British Railways by a Continental 
Engineer—No. IV. 


THE ENGINEER, 26 - 2 - 26. 


Linoleum Machinery—No. VI. 





THE 


ISSUE. 


26 - 2- 26, 


26 -2- 26 


ENGINEER, 26 - 2 - 














Electrically Welded Gasworks Structures. 
THE ENGINEER, 26 - 2 - 26. 





PUBLIC NOTICES 





PUBLIC NOTICES 





(ity of Wakefield Waterworks, 
RYBURN SCHEME. 
CONTRACT NO, 4.—STEEL PIPES. 

The  Compention invite TENDERS for the SUPPLY 
of 725 FEET of 22in. internal diameter and 11,001 
FEET of 20in. internal diameter STEEL PIPES, 
lined with bitumen tin, thick, centrifugally applied, 
including SPECIAL PIPES for River, Railway, and 
other Crossings. 

Specification, conditions of contract, forms of 
Tender, and other. particulars may be obtained from, 
and drawings may be seen, at the office of ©. 
Clemesha Smith, M. Inst. C.E., Waterworks Engi- 
neer, Town Halt. Wakefield, on and after Friday, 
February 26th, 1926, on payment of a deposit of Two 
Guineas, which vit be returned on receipt of a bona 
fide Tender and the documents supplied. 

The Corporation do ont bind themselves to accept 
the lowest or any Te 
Tenders, endorsed *‘ * Steel Pipes,"" to be delivered 
to me not later than Twelve Noon on Monday, March 


15th, 1926. s 
ALLIBONE, 
Town Clerk. 


A. C, 


Town Hall, 
22nd February. 


y . ° x . 
Farnham Urban District Council 
UNEMPLOYMENT RELIEF WORKS. 

Co RACT NO. 3. 
MAIN DRAINAGE 
NTRACTORS 

The yernben Urban District Council are prepared 
to receive TENDERS for the ERECTION of TWO 
PUMPING TSTATIONS. together with SUCTION 
TANKS and otber appurtenant WORKS, in accord- 
ance with the plans and specification prepared by the 
Engineer, Mr. G. Midgley Taylor, of Messrs gots 
Taylor and Sons, Caxton House, Westminster, 8.W. 

Copies of the specification, bill of quantities, ind 
form of Tender may be obtained, and the drawings 
may be seen, at the offices of the Engineer upon pay- 
ment of £5 (cheque only), which will be returned 
upon receipt of a bona fide Tender. 

8 a Ly endo “ Farnham Drainage, 
addressed to the undersigned et his 
office at Farnham, must be received before Noon on 
Saturday, the 13th day of March, 1926. : 
Any contract or contracts entered into will include 
the usual fair wages and conditions of labour clause 
and special conditions as to engaging unemployed 
men from the local Labour Exchange. 
The Council do not bind themselves to accept the 
lowest or any Tender. 


Wakefield, 


1926 1702 





Contract No. 3, 


By Order. 
J. W. WRIGHT, 
Cle 





Council Offices, 
Farnham, Surrey, 








Farnham Urban District Council 


UNEMPLOYMENT nS wt WORKS 


The Farnham 


TO 
U.D.C. are p to receive TEN- 


repared t 
DERS a ~ CONSTRUCTION of SEWAGE TREAT- 


MENT 


KS, consisting of Settlement Tanks, 


Percolating Filters, Humus Tanks, Sludge and Humus 


Ss, and ot 
Farm, 
prepared by the 


minster, 8.W. 
Copies of the 

form of 

may be seen, at 

ment of £5 ich 


upon receipt of a bona fi 
‘enders, endorsed 


Contract No. 4,” 
office at 


her Works 
in accordance with the plans and specification 


. John | pad and Sons, Caxton House, 


on their existing Sewage 
Engineer, Mr. G. Midgley Taylor, of 
West- 


specification, bill of quantities, and 

may ._ and the drawings 

the offices of the Engineer upon pay- 

eque onl}), which will be returned 
Tend 


jer. 

“Farnham Drainage, 

— to the undersigned at his 
ust be received before Noon on 


Farnoam. 
Saturday, the 13th aay of March, 1926. 
Any contract or contracts entered into will include 


the usual fair 


ir wages and conditions of labour clause, 
and special conditions as 


ng unemployed 


men from the local Labour Exchange. 
The Council Py - bind themselves to accept the 


lowest or any 


der. 
By Order, 
J. W. WRIGHT, 
Cle 


Council Offices, 


Farnbam, Surrey. 





(ity of. 


Nottingham. 


aye Pst, ee 


The Water Comssithes fuvite TENDERS for PAINT 


a 
Tre 
A ifications, 


the SUSP. 


Tender may be obtained on application to Mr. 
Davies, Engineer and Gen 
Castle Boulevard, Nottingham, accompanied 


deposit of One 


ENSION BRIDGE 
bills of quantities, 


over the River 


and form of 

F. W. 
nager, Water Offices, 
by a 


Guinea, which will be refunded on 


receipt of a bona fide Tender 


Tenders, endorsed 


“Tenders for Painting 


Suspension Bridge,” to be sent to me at the Guildhall, 
Nottingham, not later than Noon on Monday, March 


15th, 


The Water Committee do not bind themselves to 


accept the lowes 


Guildnall, Not 


February 24th, 1926, 


t or any Tender. 
By Order. 
W. J. BOARD 
Town Clerk, 


1728 


tingham, 


Royal 





READING 


JULY 6th to 10th, 1926. 


EXHIBITION OF IMPLEMENTS, ec. 


The Regulations and Forms of Application 
for Space are now ready. 


Applications must be made by 


SATURDAY, MARCH 20th, 1926 


Live Steck entries close on MAY Ist; Produce 
and Forestry on MAY 20th ; Horticulture on 
MAY 26th; Poultry on MAY 3ist ; Competi- 
tions for Plantations, Home Nurseries, Orchards 
and Fruit Plantations on MAY Ist. 





T. B. TURNER, Seerctary. 
Reovat Acarevirveat Society oF — 
16, Bedford Square, Londen, W.C. 
Folborn Union, oe 


ENGINEER REQUIRED at the Holborn and 
Finsbury Hospital, Archway-road 
Wages £5 a week, with house, coal and lighting, 
valued for superannuation purposes at £1 a week 
Candidates must be competent to take charge of the 
Steam Plant and Electric Lighting Installation, and 
the person to be appointed wil! be required to devote 
his whole time to the duties of the appointment. 
Application forms may be obtained on application 
to the Steward of the Hospital, and must be returned 
to him not later than Wednesday, the 10th March, 


1926. 
By Order 
CHAS, J. CROSS. 
Clerk to the Guardians 





Administrative Offices : 
53, Clerkenwell-road, EC, 1, 
20th February, 1926. Pi64l 
The Assam - Bengal Railway 
COMPANY, LIMITED. 
ASSISTANT CIVIL ENGINEERS. 

UIRED for service on the above Railway, TWO 
ASSISTANT CIVIL ENG.:NEERS, who must have 
bad a good general and technical education at a 
recognised Engineering College, and obtained a degree 
or passed the A.M. Inst. C.E. Examination, and 
thereafter have had not jess than one year's practical 

experience with a Railway Company or on Public 
Works in Great Britain. 
Rupees 525 per calendar month. 
RMS.—A three years’ agreement the first 
instance and first-class free passage to India. 
The selected candidate will be required to pass a 
strict medical examination before appointment. 
Applications (by letter oa giving full par- 
ticulars of candidates’ general and technica uca- 
tion, and showing in chronological order (with dates) 
where b bas been obtained, together with details 
of practical experience, &c., must be addressed to 
the undersigned not later than 6th March, 1926. 
By Order ~ A, Board, 
WALD I. MILNE, 
Secretary. 
19th February, 1926. 
Bishopsgate House, 
80, Bishopsgate, E.C. 2. 


Tbe Fire Salvage Association of 

iverpool. Limited, is prepared to receive 
APPLICATIONS for the POSITION of SUPERIN- 
TENDENT at their Chief Station. Commencing 
salary £400 per annum, with house, &c., and good 
prospects of promotion. 

Applicants must not be over 35 years of age and 
must possess engineering qualifications as weil as 
experience in handling men. 

Replies, stating age, height. qualifications and 
experience, to be addressed to the CHIEF OFFICER, 
Fire Salvage Association of Liverpool, Limited, 16, 
Hatton-garden, Liverpoo 

@anvassing in any form will disqualify. 


PUBLIC NOTICES (continued) 
Page 2. 
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SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
MISCELLANEOUS, Page 2. 
MACHINERY, &c.. WANTED, Page 3. 
AGENCIES, Page 3. 
AUCTIONS, Pages 3 and 96. 
FOR SALE, Pages 3, 4 and 96. 


BUSINESSES and PREMISES 
(For Sale, etc.), Page 3. 


PATENTS, Page 4. 
WORK WANTED, Page 4 
For Advertisement Rates see 
Page 245, Col. 1. 








INDEX TO ADVERTISEMENTS 
Page 95. 





































































































































































































































2 THE ENGINEER Fes. 26, 1926 





PUBLIC NOTICES 


SITUATIONS OPEN (continued) 


SITUATIONS 


OPEN (continued) 


SITUATIONS WANTED (continued) 





(ity of Karachi (India). 
APPOINTMENT OF CHIEF OFFICER. 
The ‘Municipal Council of the City of Karachi invite 
APPL aed for the APPOINTMENT of CHIEF 


OFFI 
Officer is revuired on bebalf of the 


ELGIUM.—An Important BELGIAN WORKS, 
peotactas | Small Tools (Twist Drills, 
Reamers, Scre d Dies, &c.), REQUIRES the 
SERVICES of an PSENGINEER. capable of taking 
entire responsibility for the Technical and © 


ANTED in the 


ys 1681, The ieclaiee Office. 


Midlands, DRAUGHTSMAN, with 
of the design of Locomotive 
te experience, age, and wages.— 

4? 1681 A 








The Chief 
Municipality to conduct all general cor 
keep minutes of proceedings, rvise the accounts, 
collection of revenue, and expenditure, exercise control 
over the staff and departments subordinate to him, 
and to perform all the administrative duties as pre- 
scribed by the Municipal Act and Rules. 

Applicants must produce evidence of a good general 
education, must possess an intimate knowledge of 
municipal administration in all its branches, and 
preference will be given to applicants who have had 
experience and held responsible positions in a muni- 
cipal or other similar public office, with a fairly good 
knowledge of engineering, 


The selected candidate will be required to furnish 
® medical certificate of sound healtu prior to his 
engagement. 


The appointment will in the first instance be for 
and if confirmed for satis- 


one year on probation, 
fac ory work, he will be required to execute ap agree- 
ment for a further period of four pe and there- 


after for renewable periods of five yea 

_ The salary of the post is Rs. 1100, ising by annual 
increments of Rs, 50 to Rs, 1400, plus Rs. 150 motor 
car allowance. 

The holder of the appointment is required to sub- 
scribe to the Municipal Provident Fund, and he will 
be entitled to leave and pension in accordance with 
the Munic ipal Rules in foree from time to time 

The salary will commence from the date of joining 
the appointment in Karachi, but a single first-class 
steamer or rail fare to Karachi will be paid. 

Canvassing or the forwarding of letters of recom- 
mendation to the President or Councillors will make 
the applicant liable to disqualification. 

Appi ations. stating age, qualifications and expe- 
rience, gether with recent photos and with copies of 





recent sectianeninds (which will not be returned), to 
be sent to the President, Municipal Office, Karachi, 
India, not later than 15th April, 1926. 

For reference to municipal leave, pension and 


John 


Fund Rules, see personally Messrs. 
5.W.1, 


Caxton House, Westminster, 
London (Engiant 


JAMSHED N. R. MEHTA, 
President, 
Karachi Municipality. 
1734 


Provident 
Taylor and Sons, 





Karachi, 30.1.1926 
\ Testern Australia. 
APPLICATIONS are INVITED by the Agent- 


General for Western Australia for the following 
POSITIONS in the Public Works Department of the 
Western Avetralian Government »— 

ASSISTANT ENGINEER, with good experience in 
Design and Construction of Harbour and Dock 
Works. Salary £600 per annum 

ASSISTANT ENGINEER, experienced in Design 
large Water Supply Works. Dams and Reser- 
voirs; must be capable Draughtsman. Com- 
meneing. salary £408. rising to £480 per annum. 

ASSISTANT ENGINEER, experie in 2 
of large rrigation and 
Hyarantic Wor must be capable 

, yy mencing salary £408, r.sing 


pEat Mae a “experienced in Design game 
Works, particularily Dam;, Reservoirs, and 
Pipe Lines; must also be capabl: Reinforced 
Concrete Designer. Commencing salary £408 
per annum. 

[Transport allowance: Single man, £75; married 
man, £150; married man with family, £200. Salary 
commence from the date of taking up duty in 
Western Australia. Should the successful applicants 
voluntarily relinquish their respective positions 
before the expiration of 2 years from the date of 
appointment, they will be called upon to refund the 
amount of transport allowance. 

Applicants must state age and whether marfied or 
single. 

Applications, testimonials or 
references, must reach the FOR 
WESTERN AUSTRALIA, 
Strand, London, .W.C. 2, 


t 
o 


accompanied b 
AGENT-GENERAL 
Savoy House, 115/116, 
not later than 31st — 
727 











tian State Railways, Tele- 


1926. 
GRAPHS AND TELEPHO) 


Key 


THE EGYPTIAN STATE 
RAILWAY ADVERTISER 





4 weekly publication in Arabic, English and 
French, 

Subscription: 50 Beyptian Pinstres (about 
10 shillings and sixpence) yearly. 


An organ of the Egyptian State Railways, 
Telegraphs and Tel e informa- 
tion of interest to Contractors and Suppliers of 
Materials and Stores used by the Administra- 





tion. 
For particulars apply to PUBLICITY SEC- 

TION, Egyptian State Railways, Cairo, 

(Egypt). 1170 


SITUATIONS OPEN 


COPIES or Testmontats, NOT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 








Must be 





TANTED, a SALESMAN for Yorkshire ; 
\ an Engineer with Steam and Hydraulic expe- 
rience.—Write, E57, Birchall’s Advertising Offices, 
Liverpool 1609 A 
"ANTED, an ASSISTANT ENGINEER for Work 


\ 


The 
inclusive 
tating age, 
wid-enclosing copies of three 
sent to the CITY ENGINEER, Town Hall, Man- 
not later than,10 a.m._on_ Wednesday, 10th 
1926 1724 A 


onnection with Sewage Disposal Works. 
appointment is a temporary one and is at the 
rate of £850 per annum.—Applications, 
qualificat.ons and previous experience, 
recent testimonials, to 


In ¢ 


be 
chester, 


March, 





ASSISTANT MANAGER by Firm of 
Engineers in the Midiands. Works 
Foundry, Boiler Shop, Machine 
Address, giving full particulars 
and salary required, —_ The 
1619 A 


TANTED, 
General 
P: ern Shop, 


ttings Shops 





ex perience 
eer Office 


by Firm of Consulting Waterworks Engi 
Westminster, DRAUGHTSMAN, with 
in design of Civil Engineering 
35. 


TANTED 
neers in 
ex perience 


\ 


first-class 


Works and Building Construction. Age about 

Salary £30 per month.—Write, stating experience, to 

Box 2248, c/o Brown's, 39, Tothill-street, 8.W. 1. 
1674 A 





TANTED for India, an ENGINEER, Public School 
man, with thorough knowledge of Sales and 
ion of Pumping Machinery and with electrical 
State age, experience, and salary.—Address, 
The Engineer Office 1690 A 











SSISTANT BUYER REQUIRED for Engineering 
A Works, S.W. London. Previous experience 
ea5 ential State age, salary, &c.—Address, P1611, 
rhe Engineer Office. P1611 A 





SSISTANT REQUIRED for Design and Estimating 
A Department of London Constructional Engineers. 

milar experience essential ; also thorouga knowledge 
ef London Building Acts.—Address fall particulars, 
experience, salary, 1723, The Engineer Office. 
1723 A 








age, 





SSISTANT WORKS MANAGER REQUIRED for 
A sarge Plant manvfacturing Lap-welded Tubes 
by water gas process. ust be good organiser and 
have thorough knowledge of the trade, State expe 
rience aud salary.-—Address, 1617, The casiege oS*. 

7a 


Management. Applicants must be able to prove from 
previous ex they in similar positions that they are 

bl ae fall es with success. A good know- 
ledge of the ? nguage is desirable.—Applica- 


tions, with age, edjucation, particulars of experience 
copies of references, and ary required, should be 
sent to P1625, The Engineer Oifice, P1625 a 





YONTRACT ENGINEER REQUIRED in London 
/ (mainly for office work) by Contractors for Steam 


(ComeTencromal DRAUGHTSMAN, First-class 


man, 


D, accustomed to seeing jobs 


through from start to finish. Must have had pract cal 


experience and 
—. — Apply, 


possess sound theoretical knowledge of 
stating age, 
uired, structional 
TRON and STEEL ©O., Ltd., Scunthorpe. 


qualifications, salary 
Dept.. yaoninesan 
1 





RAUGHTSMEN.—BEFORE NEGOTIATING with 
Government Departments in connection with any 








ees ° — 


. to *Z. P 
London. 


366,"" c/o Deacon's, 





*XPERIENCED TESTER REQUIRED for Four- 
4 stroke Diesel Engines of moderate power. Per- 
manency and good prospects to suitable man. State 
previous experience, age, and wages required. 
Address, 1739, The Engineer Office. 1739 a 





‘NENERAL MANAGER, Age 35-45, for Important 
HX 6oéSheffield Cutlery Manufacturing Company. 
Salary £1000-£1500 p.a., accor ing to qualifications. 
State age and previous business career,—Address, 
P1612, The Engineer Office. P1612 a 





EATING and VENTILATING EROTREERS RE- 
TRE a theoeeely. experienced and live _ 
as CHIEF of EST TING “oni 
Address, 1737, The aes Office. a 





OCAL CORRESPONDENTS.—Oovportunity Occurs 
for live individuals in close touch with building 
conditions and able to secure earliest information 
regarding building contracts. in con igties locally 





to act as CORRES arn 3 for MA) ACTURERS 
of PROPRIEYARY MATERIAL. Spare- 4 occupa- 
tion; no solicitation required; gc remuneration. 
Replies will be treated in strict confidence.—-Write. 
BCM/CLKT, London, W.C, 1. 1736 A 
ONDON REPRESENTATIVES. — INTER - 


J NATIONAL COMPANY REQUIRE REPRE- 
SENTATIVES for London territory on expenses and 
liberal commission basis. Exclusive territory for 
fully guaranteed proposition, already taken up by 
Government Departments «&: having e among 
power stations, municipal engineers and industrial 
cone rns generally. Successful candidates thoroughly 
supported by technical staff. Give fullest particulars, 
past experience. Address, 1685, The Engineer O 
1 
SALESMAN WANTED. Must 
good 


5 A 
” bee TOOL 
4 be thoroughly practical and have eon- 
nection amongst large engineering firms. Applicants 
should state fully their qualifications, experience, and 























structional Steel Work. 


Turbine Power Plants. Applicants should be about | post, PLEASE COMMUNICATE with the GENERAL 
responsivity and "poets excelent abun brat | SECRETARY. Amociation of Rasinsering and Ship 
tical experience in this class of work.—Address appli- pelt awe ~ © aaa. +) ee 
a ies. wean 2° treated in strict ° > hate 
70: i Offic: 708 4 
a re: coal ste. RAUGHTSMAN, Experienced in Marine Diesel 
> = " ngine design. Salary £5 to £5 10s. per week. 
NGINEER SALESMAN, Young, Unmarried. RE- | Siate age and experience.—Address, P1620, The Engi 
QUIRED for Straits Settlements, with works, | joer Office P1620 A 
drawing-office and sales experience. Commencing 2 2 
salary £35 per month. Passage paid; 5 years’ agree- al aa i aiiiaiation . 
ment.—Write, with full details of experience, stating AUGHTSMAN (SENIOR) WANTED for Con- 


Well accustomed to the 


full routine of a Constructional Engineer's Estimating 


and Cotes Office. 


ice. 


st when disengaged, wages 
one fullest particulars.—Address, 
0 


in calculations and 

required, age, 

The Engineer 
1581 A 


fell up 
1581, 





RAUGHTAMAN 
experienced in 
Central Stations. 


Box 985, c/o Judd’s, 87, 


Must be 
Work for 
age.— 
14688 A 


WANTED in London 
Lay-out of Steam Pipe 
State experience, salary, 
Gresham-street, E.C. 





I RAUGHTSMAN, 
design and cor 


and Motors, REQU 
particalars of experience and salary re- 
1698, The 


State full 
quired .— Address, 


with All-round Experience of the 
astruction of Electrical Generators 
RED by old-established firn. 


Engineer Office. 1608 A 





,XPERIENCED MECHANICAL DRAUGHTSMAN, 


4 with general engineering experience, REQUI 
for works in London area.- 
and salary required, 1735, 


rience, 


TIRED 


—Addreas, stating age, expe- 





SIRST-CLASS DR 


AUGHTSMEN REQUIRED ; Must 


accustomed to the design of all classes of 
Structural Steel Work.—Address, stating age, expe- 
rience, and salary expected, 1731, 


The Engineer Office 
1731 A 





C= OPENING for MECHANICAL ENGINEER 
x 


and DRAUGHTSMAN with 
knowledge and experience in the design, 
and working of Blondins and Cableways. 


thorough practical 
construction, 
State expe- 


The Engineer Office. 
1735 A 


DVERTISER, Managing Director, Many Years 
engineering concern loying 1000 hands, 
DESIRES CHA Extensive works, commerciaj 


and financial exper Age 41.—Address P1616, 








The e Engineer Office. P1616 & 
A Scns EPRESENTATIVE. — ADVER~- 
d TISER DEST EES POSITION (inside, outside, 
or both)~where lengthy dua) experience would be 
useful. Good , prospects more important than high 
cnlary. - —¥. B., Cleveland Hotel, Montague-street, 
wc. 712 & 
C E 31 Years, Pupilage Home Railway, Ex)x 
JoR-deg rience with large public works contractors, 
war service, R_E., drawing-office experience, held respon 
sible charges carrying out works by contract and 
departmentally for Govt, Dept.. construction cod 
maintenance work Indian railway 4 years, A.M IC 
Bachelor Engineering, Hons., now.-abroad, SERS 
improved POSITION at home (£600) or abroad (£1000). 
Could be free in 6 months.— Address, P1631, The Engi 
neer Office. P1631 





NONSTRUCTIONAL ENGINEER (28), WI. Struct. 
C E., OPEN for immediate ENGAGEMENT in 
gamenainde capacity at home or abroad. Considerable 
experience in steel and reinforced concrete construction 
for large variety of work. Recently returned from Far 
East, where solely responsible for design and con. 
struction of complete structures for numerous large 
buildings.— Address, P1624, The Engineer =. 

"1624 





| ae ee me DESIRES CHANGE, Home or Abroad ; 

‘4 27, single, thorough workshop training, experience 
up-to-date firms. Extensive foundry experience. 

0. ».. plates, patterns. Ambitious, capable of 
taking charge.—Address, P1617, The Baainger ice, 
7B 


a INEER SALES MANAGER DESIRES POs!. 
TION Experienced technical and commercial 
ques ts goods bandling plant, conveyors, hoist blocks, 
&c. Can take entire control production, sales, esti- 
mating. publicity, and administration._-Address, 
P1623, The Engineer Office P1623 


NGINEER, ist C. B. of T. Cert 
4 SIRES POSITION, home or abroad. Experienced 
electrica), refrigeration, hydraulic, aud oil fuel; 
excellent references.—Addreas, P1634, uae Basineer 
"1634 » 


ce, 


in 
M 








Age 47. DE 





ye = a 8 Years’ Sh 
4 chiefly motor manvfacturing. and good technical 
knowledge, coll. diploma int. comb. eng., DESIRES 


CHANGE Address, P1618, The Engineer Office 
P1618 & 
N ECHANICAL ENGINEER DESIRES POSITION 
B A in Experimental Dept. or similar; 20 years’ 
experience in L.C., both road and marine, also steam 


22). with Exper., 











rience, salary required.—Address, 1709, The — and heavy oil. Can execnte the design to the finished 
Office 709 article.— Address, P1638, The Engineer Office. P1638 » 
I Bapens DRAUGHTSMAN REQUIRED for Crane jAVAL ARCHITECT, BSc. (Glas), A.M.LN.A 

4 Works in the North of England. Permanent | i (28), DESIRES ‘aProis STMENT, home or 
position and good salary to one having initiative and Coptinent;: 12 years’ 2° . and yard exp., design aed 
first-class experience in the designing and detailing of | construction large assenger and cargo vessels 
Electric and Steam Cranes.— Address, giving full par- | Ist cl. refs, a, BB, P1604, The Engineer Office 
ticulars of experience, age, and salary required, 1725, P1604 B 
The Engineer Office. 1725 A 

a OUNG ENGINEER (26). Keen. Epergetic and 








a -— REQU 


IRED by Old-established Firm of 














y progressive, 5 years shops. 4 years drawing-office. 
capable draughteman. sound technical and practical 

















knowledge an of testimonials, EDWARD G. 
HILLER, cniet’ Engineer and General jose: * 


y JANTED, SENIOR STRUCTURAL DRAUGHTS- 

MAN, with good experience, preferably in 
London, of Steel- ones Baild ding Designing and Shop 
Detailing. Must be familiar with ae of 1909 Act 
and used to making his own surve 

Also First-class JUNIOR, with. “good experience, 
preferably in London, of Steel-framed Building Shop 
Detailing. State salary required. 

Apply by —,. “* DRAUGHTSMAN,” c/o “it Hay 
Fielding and Co., 43, Old Queen-street, 8.W. 


26 A 














portation, Construction and Industrial Company, 


now closing 


R. 
Summerbill, 


down 
SIMILAR CAPAC 

GODFREY-ASTON (L 
Chislehurst. 


OFFERS SERVICES 
, a pear ably abroad.— 
.Col.), Windyholme, 


in 


1508 B 





M.I 
fice maintenance 
fel) and Diesel, 
references.— Address, 


MECH. E. 
DESIRES SITUATION. 


LECTURER, Extensive 
steam (coal and oil 
Excellent 
P1035, The Engineer Office. 
P1635 B 


EXAM. 
experience 
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COX & DANKS 



















beg to announce 
purchased 200/300 


NEW MILD STEEL 
CIRCULAR PLATES 


varying in thickness from */,in. to Sin. and in size from 
3ft. 6in. to 5ft. 6in. 


THEY ARE SUITABLE FOR MANY ENGINEERING PURPOSES 
AND FULL PARTICULARS WILL BE SUPPLIED ON APPLICATION. 










Head Office: 










Branches : 


QU EENBOROUGH, 





168, REGENT STREET, LONDON, 
SHEFFIELD, CRADLEY HEATH. BIRMINGHAM, 


SCAPA FLOW. 














of 


tons 























MANCHESTER, 

















salary required.—Address, 1701, The Engineer Engineers for Steam Turbine Department. Only | training, knowledge of machine tools, modern methods 
1701 A men of proved abiity in this class of work need | of production, gauging and inspection, design erection 
apoly Applications, stating details of practical and testing of steam, internal combustion engines ar 
MANCHESTER DISTRICR | CORRESPONDENT Sepenice’ Creraing, oe, oat quety required. ee auxiliaries of all types, SE ADVANCEMENT 
i WANTED by Mechanical Engineering Journal. | Box 1858, Sells, Fleet-street, E.C. 204 home or abroad, administrative or otherwise. suai. 
State particulars of experience, terms, &c.—Address, moniais and interview willingly given. ne - ee 
1721, The Engineer O 1721 A prozaman REQUIRED for Fitting and Assembling | P1630, The Engineer Office 630 & 
Dept., — » — Medium e- 9 Only first- | < — 
3SRS oad, | Claes_men need apply. State full experience, age, ROHITECT’S DRAUGHTSMAN and SUPER 
i 3. REQUIRE. additional ; duetiaad "ENGI salary.—Address, 1573, The Engineer Office. 1573 A {a VISOR of B.C. and other Bs Building ng Work SEEKS 
NEER-SALESMEN with a knowledge of Lubricating frORK abroad. xperience . and 8. 
Oils, particularly in respect of Diesel and similar ELDING FOREMAN WANTED for North] America, and Panama. Take jab 7) through.——T.. 
Engines. 1615 a England; an energetic foreman to Take Charge | 3, Townlery-road, East Dulwich. Piélt B 
of the Welding Department of large Lap- | Tube 
" @ Plant, water gas process. State experience and wages RAU GHTSMAN, London, 7 Years Shop, 15 Years 
Ree =D ma te Beet ANT Sue. required. Address, 1615, The Engineer Office. 1619 4] 1)" fice, all-round experience, including low tem- 
DIATELY. to Superintend the Building of Reinforced perature end potents,—SGieem, FIO, Tha Baginaye 
Seaib wert cemsinl ASRS “etauea coe cure | WORSE, PRIMED MBOUIRED. t_Ove, 8 
ilar work essential.—2/ ress, § : years of age, for large Structural Engineers in >srTa 2 = 7" 208T Png * 
riene:, and salary required, 1717, ‘The Engineer Office. | London. Must have held similar position and be used | J )"AUGHTSMAN SEBRS post as Engineer's 
1747” = the — = 7. Paes pertaee. ace, ant exp. in power transmission, foundry work, and gen 
salary required,—Address, 7. e Engineer ee. 5 oe Pont “a ee 2 Tha ‘ 
EQUIRED for Northern Rhodesia, TECHNICA AL ~ P1607 A cnsineering ; good rets.—Address, P1626, Zee East 
OPERATOR, to Take Charge of Furnace Depar _ ae —- _ . 
ment containing 8 Rotary Gas-fired Kilns. Only y 2 ey . “TENE _ a 
those with actual experience of operating gas-fired Vy ED oxy. Ons: wy 3A, siaee ] ADY TRAC ER SEEKS WORK in Eng, Office. 
cement kilns need write, stating qualifications ana| oj, 2. . o. lies oma Guishing epeciale 4 Cons. Wkr. London dist. preferred. Can 
salary required. together with copies of testimonials.— | 0?! Dn cape . mad . send specimens of tracing.—Address, P1613, The 
Ga. W. ¢ J. W. Vickers and Co,, Ltd., 24, need apnly. State wages and experience.— Address, Engineer Office Pi6is & 
Austin WH ng ECG 2 * "1675 A 1616, Toe Engineer Office. 1616 A . " 
ceca _ ACHINE SHOP FOREMAN; Accurate General 
HE NATIONAL BOILER and GENE RAL INSUR ining 7 ° 
ANCE CO., Ltd., St. Mary's Parsonage, Man- SITUATIONS WANTED M’ an gg FL, MR. 
chester, REQUIRE additional INSPECTORS. 'Appli- Addreas, P1628. The Engineer Office P1628 & 
cants should be prepared to reside in any part of the w 2+ Ahan mee inte . hal 
country and must be practical engineers with expe- —— 
rience in construction, erection and repair of Lifts and TPF\URNER (First wer . 0 Yre. Exp. of Varied M/c 
Cranes ; should have a good theoretical knowledge and ANISH | PORTUGUESE-SPEAKING shop work, re APPOINTMENT, prefer 
be able to make dimensioned sketch-s; duties to A SPANI and PORTLG oe ably as Charge Hand. -~G.S8., 188, Lansdowne-road, 
include: the examination and tests of all classes of 4 British ENGINEER. with tim N.17 P1637 & 
lifts, cranes and other lifting appliances. Salary to credentials, proved ADMINISTRATIVE ABIL- — ——a = 
commence £2 per annum.—Apply by letter only, ITY and energy. with wide technical and com- 
marked“ Lift and ‘Crane’ Inspector.” giving age, | mercial experience as Loco. Supt.. Chief Ensi- PARTNERSHIPS 
which should be between 25 and 35 years, outline of pect, \Traiic and Assistant, Goneral Manager 
experience, -~ aa of certificates of theoretical General Manager of large Engineering, Trans- 


IF YOU ARE SEEKING 


A PARTNER or PARTNERSHIP 
er wish to buy or sell 2 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 
London, E.C. 4. 
Established over 70 years. 


J NGINEER and CONTRACTOR, with a Valuable 
4 new Master Patent. and good orders in band, 
and having old-established connections with ¢olonial 
and Native State Governments, REQUIRES a 
FINANCIAL PARTNER, Wil) offer a Royalty of 
10 per cent. on the net selling price of every machine 
sold, plus 10 per cent. intrest p.a. References 
exchanged. Particulars to principals or solicitors at 
interview only. No agents.—Address, 1601, The 
Engineer Office. 1601 © 











L-ESTABLISHED TOOL MANUFACTURING 
FIRM (London) REQUIRES ACTIVE PARTNER 
to Take Charge of Werks. Must have £750 capital 
investment. Full security. Salary £450 per annum 
Everything is open te the strictest investigation. 
BRUFORD and ANDERSON, Consulting Engineers. 
80. Coleman- street, London, E.C A P1639 








MISCELLANEOUS 


| a4 PORCH. + Lg ae on 
; 8 % 

Tubes and all Gas Stove Lin a. A evIEW 

idrese, P1451, 

Pi4eai 1 





on 


and Genera] Enamelling. would LIK 
any PERSON interested in same— Ac 
The Engineer Office. 


“THE ENGINEER.” 








THE ENGINEER.” 
TANTED, Any or All of the VOLUMES (Bound 
W or unbeund, but complete) of “* THE ENC 
NEER,”’ 1914 (Vols. 117-8) to 1924 (Vols. eer). 
inclusive.—Address, P9099, The Engineer Office. P9099 


For continuation of Small Adver- 
tisements see page 3. 
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A Seven-Day Journal 


An Aero-Engine Endurance Test. 


As we have already recorded, a Bristol “ Blood- 
hound ” biplane fitted with a Bristol “ Jupiter ”’ air- 
cooled engine began on January 4th a series of endur- 
ance flights between Filton Aerodrome, Bristol, and 
Croydon. The engine before the test was begun was 
officially sealed by the Aeronautical Inspection Direc- 
torate in such a way that no replacement of any part 
of the engine, with the exception of the sparking plugs, 
can be made without breaking the seals. The latest 
information available shows that the machine has 
now flown for a total of 180 hours 23 minutes, during 
which time it has covered a distance of 19,965 miles 
or the equivalent of seven flights between London 
and the North Pole. So far not even a minor 
adjustment or replacement has been made, and the 
test is still being continued. No other aero engine 
in any country has, it is claimed, equalled the record 
so far established. It may be of interest to note that 
according to the Air Ministry’s official hand-book on 
the Bristol Jupiter engine, the routine rules enjoin 
a partial overhaul of this engine after 125-150 hours’ 
flying. Such a partial overhaul includes lifting the 
cylinders, removing the carbon on the cylinder heads 
and pistons, dismantling and inspecting the valves, 
and, if necessary, regrinding the valves. After 250 
300 hours’ flying the rules specify the removal of the 
engine from the aircraft and a complete stripping, 
cleaning and inspection. These rules, no doubt, err 
on the side of caution, and it will be interesting to 
discover from the test now being made to what extent 
they might, if necessary, be relaxed. 


The Royal Indian Navy. 


FURTHER details of the project for creating a Royal 
Indian Navy, a combatant force which is to supersede 
the Royal Indian Marine, were given in the House of 
Commons on Monday. Replying to questions, Earl 
Winterton stated that the proposed service would be 
under the control of British officers, but one out of 
every three vacancies for executive rank would be 
reserved for an Indian, provided that suitably qualified 
candidates presented themselves. The Royal Indian 
Navy is to be maintained entirely at the expense of 
Indian revenues, subject to any financial arrangements 
that may be made if at any time its services are placed 
at the disposal of H.M. Government for non-Indian 
purposes. Contrary to statements which have lately 
received publicity, the proposal to establish an Indian 
Navy enjoys the warm support of a preponderant 
section of the educated classes in India. Professor 
Rushbrook Williams states in his comprehensive 
report on “ India in 1924-25” that “‘ the evidence 
given before the Mercantile Marine Committee plainly 
shows that Indian political opinion favours the deve- 
lopment, hand in hand with an Indian Mercantile 
Marine, of a Royal Indian Navy, in which the present 
Royal Indian Marine service would ultimately be 
incorporated.”’ A _ definite recommendation was 
made by this Committee that an Indian Navy should 
be organised for the defence of India’s coasts and 
shipping, and that a training ship should be stationed 
at Bombay to train young Indians to become sea 
officers. The report adds that to judge from the 
eagerness displayed by the Legislature to put these 
recommendations into speedy operation, “‘ they com- 
mand the emphatic approval of important sections of 
articulate Indian opinion.” 


West London Electricity. 


It would appear from the parliamentary reports 
that there is tobe further delay in the provision of an 
adequate supply of electricity in the western suburbs 
of London. For some years past the power plants in 
several districts have been so heavily overloaded that 
it is difficult to arrange for new connections ; but it 
was hoped that a big new station which it was pro- 
posed to erect would relieve the situation. This 
station was to be put up by the London Power Com- 
pany and to be of not less than 200,000 kilowatts 
capacity. The site chosen is at Brentford and has 
admirable facilities for bringing in coal by rail and 
water, while the Thames would provide an ample 
supply of cooling water. When, however, a private 
Bill to authorise the works was put before Parlia- 
ment on Monday, it was opposed and finally defeated 
on the score that it would forestall the action of the 
Joint Electricity Authority. This does not, of course, 
necessarily mean that the station will not be built. 
It is rather a question as to whether the plant should 
be put up by the company or the Authority, and it is 
probable that a new Bill will be submitted to Parlia- 
ment next year to decide the point. 


The Late Professor Kamerlingh Onnes. 


THe distinguished Dutch scientist, Heike Kamer- 
lingh Onnes, died at Leyden on Sunday, the 2lst. 
Professor Onnes was born at Groningen in 1853 and 


years he served as Director of the Physical Labora- 
tory at Leyden University, in which capacity he con- 
ducted the experiments by which his name became 
famous throughout the realm of physics. His work 
was chiefly concerned with the attainment of low 
temperatures and the properties of materials mani- 
fested at them. He sueceeded in liquefying helium 
at — 268-5 deg. Cent. in 1909 by an adaptation of 
the Linde process, obtaining in the course of three 
hours some 60 c.c. of liquid from 200 litres of gas. 
By the rapid evaporation of liquid helium he actually 
reached a temperature within one or two degrees of 
absolute zero. During his experiments with helium 
he confirmed the belief expressed by certain other 
scientists that at absolute zero electricity would 
experience no resistance to its flow in a circuit of pure 
metal. He found that when a coil of fine lead wire 
which at normal temperatures had a resistance of 
over 730 ohms was submerged in a bath of liquid 
helium an electric current set up in the wire continued 
to flow for many hours without noticeable diminution. 
In 1913 Onnes was awarded the Nobel prize for 
physics, and in 1916 was elected a foreign member of 
the Royal Society, by which body he was awarded 
the Rumford Medal 


A New Orient Liner. 


We note with pleasure that the Orient Steam 
Navigation Company has placed with Vickers Ltd., 
of Barrow, a repeat order for a passenger liner of 
the *‘Orama’”’ class. The Orama and the Otranto 
were built by Vickers in 1924 and 1925 respectively. 
The new vessel will, we learn, be of similar dimensions 
to her three sisters, amongst which is the Oronsay, 
built by John Brown and Co., Ltd., at Clydebank. 
The ‘‘ Orama”’ liners are 658ft. ships with a gross 
tonnage of 20,000, and are designed for a service 
speed of about 18 knots. They have proved to 
be very popular on the Australian service on 
account of their well-arranged public rooms and 
spacious promenade decks. Only two classes of 
passengers, first and third, are carried. The machinery 
is of the twin-screw geared turbine type, designed for 
a total output of 20,000 shaft horse-power, and in 
the case of the Vickers-built ships it operates on the 
Parsons impulse and reaction principle. There are 
three turbines on each of the twin-screw units, 
so arranged that the high-pressure, intermediate, 
and low-pressure turbine pinions each mesh with a 
common gear wheel which is mounted on the pro- 
peller shaft. Steem is generated in oil-fired boilers 
which are designed for a working pressure of 215 Ib. 
per square inch at the turbine stop valves. On 
her high-power trial the Orama recorded the low 
figure of 0-785 lb. of oil fuel per shaft horse-power per 
hour for all purposes, and the operation of the 
machinery in service has proved, we understand, to 
be very satisfactory. 


The Chamber of Shipping. 


At the annual meeting of the Chamber of Shipping, 
which was held in London on Friday last, the Rt. 
Hon. Walter Runciman was elected president. In 
the course of his address he paid a tribute to the 
scientific skill and commercial capacity of the ship- 
builder and the shipowner, which had rendered 
carriage by sea the cheapest form of transport in the 
world. A ton of iron ore, he said, could be carried 
from Algiers to West Hartlepool, a distance of 1900 
miles, for the sum of 6s. 6d., whereas half that 
sum had to be paid for its further transport of 15 miles 
from West Hartlepool to Darlington. If it were 
required to send the ore on to Leeds, a distance of 
65 miles, then the railway rate was nearly the same 
as the sea freight for the 1900 miles. This country, 
he pointed out, was dependent on its mercantile 
marine, not only for its prosperity, but also for its 
very existence. Various resolutions were passed 
ing the opinions of the Chamber, on Govern- 
ment intervention, the Trades Facilities Act applied 
to shipbuilding, taxation, international shipping 
ments, docks and lighthouse services. In con- 
nection with lighthouses it was stated that the annual 
cost of this service had risen from about half a million 
pounds in 1913 to over a million pounds per annum 
to-day. It was proposed that the lighthouse services 
should be transferred to the State, and that their 
administration should be placed in the hands of those 
who pay the dues and were users of the lights. 


The Accumulator Manufacturers’ Association. 


Many well-known members of the electrical pro- 
fession were present at a dinner of the Accumulator 
Manufacturers’ Association held at the Connaught 
Rooms on Monday, February 22nd, when Mr. B. M. 
Drake was in the chair. The Association consists of 
the six large makers of secondary batteries in England, 
and it was formed to stabilise the business in some of 
the larger types of accumulators. A trade association 
is not infrequently regarded as a ring set up to extort 
the most it can from those with which it deals, but 
in proposing the toast of ‘“‘ The Association ’’ Mr. LI. 
B. Atkinson assured those present that no such object 
was behind the Accumulator Manufacturers’ Associa- 
tion. Its function was, he said, to produce goods of 


ably with the interests of the rest of the electrical 
trades. It was obvious from some of the speeches, 
and notably that of Mr. B. M. Drake, that the accu- 
mulator manufacturers are not all staunch supporters 
of the Government's electricity scheme, which, as 
everyone knows, involves alternating-current dis- 
tribution, but we do not think that there is the least 
cause for alarm. The Government’s proposals will 
not render the use of batteries for emergency lighting, 
&c., in power stations unnecessary. Moreover, it 
will, in our opinion, be many a long day before all 
small power plants working in conjunction with 
storage batteries are abolished. Quite apart from 
power plant work, however, the accumulator manu- 
facturers are experiencing a greatly increased demand 
for the smaller batteries used. on motor cars and 
for wireless purposes, whilst the application of batteries 
to electric vehicles is still a branch of the business 
that remains to be developed. Some amusing stories 
were told by Mr. Drake and other speakers, including 
Sir Hugo Hirst, about the shortcomings of the early 
accumulators, which, as everyone knows who had 
anything to do with them, were a source of worry and 
expense. The modern lead battery, however, is an 
infinitely better article, and in the absence of alto- 
gether new developments in the way of electrical 
storage it is likely to find an ever-increasing market. 


The German Air Service. 


THE civil air service in Germany has fallen a victim 
to its organisation. The two companies which assured 
the service all over the country, the Junkers Luft- 
verkehr A.G. and the “‘ Aero-Lloyd,” created a con- 
siderable number of secondary lines to meet the 
requirements of municipalities which regarded the 
aeroplane as an established means of transport and 
offered subsidies that were eagerly sought after by 
the organisers. Every opportunity of opening 
new lines for the sake of putting new machines 
into service was seized. Being largely financed by 
the Junkers Aeroplane Works, the companies were 
bound by contract to employ Junkers machines up 
to 50 per cent. of their total equipment, and arrange- 
ments were being made even to ensure a complete 
unity of type with the idea of cutting down the pro- 
duction and maintenance costs to the lowest possible 
level. The result of this system was that while the 
companies were losing heavily, despite the subsidies, 
the organisation had the effect of limiting the types of 
machines employed to two, so that while in other 
countries the technical side of aviation was under- 
going a steady development, in Germany it was 
at a standstill. In these circumstances the State 
suspended the subsidies, representing two-thirds of 
the cost of running the services, and in view of the 
failure of private initiative it even proposed to take 
over civil aviation as a State monopoly. The two 
companies therefore found it necessary to amalgamate 
independently of manufacturing interests and to 
acquire the best machines in open competition, so 
that the entire service would be in the hands of one 
company and all the aircraft builders would have a 
chance of getting their machines employed. On 
account of the withdrawal of the subsidies civil 
aviation in Germany is, for the moment, entirely 
suspended, but it is likely to be resumed by the new 
organisation in a very short time. 


An Egyptian Irrigation Scheme. 


It is announced that a beginning with a large irriga- 
tion scheme for Egypt is about to be made by con- 
structing a new dam on the White Nile at Gebel Aulia, 
near Khartoum, with a barrage at Nag Hamadi, in 
Upper Egypt. The work, it is said, will occupy about 
three years, and will, it is estimated, cost about 
£6,000,000, whilst @similar sum, it is expected, will 
be expended on subsidiary developments in connec- 
tion with the main works. The hope is expressed 
that both contracts may be secured by British firms. 
The construction of this Dam, which was recently 
approved by the Egyptian Government, will bring 
to a satisfactory con@lusion the many difficulties 
which have intervened in the negotiations since 
the preliminary work was done in 1914 in 
conjunction with the Sennar Dam. We are 
informed that plans.for' the new work are to be 
prepared by Messrs. Coode, Fitzmaurice, Wilson and 
Mitchell, of Westminster, who were the consulting 
engineers for the Sennar Dam, and have been retained 
by the Egyptian Government for the new work. Mr. 
A. G. Vaughan-Lee, M. Inst.C.E., a member of the 
firm of consulting engineers, is at present in Egypt, 
and is shortly leaving for England in order to assist 
in the work of inviting tenders for the undertaking. 
The new dam which is contemplated will form a 
sister reservoir to the Sennar, which supplies water 
from the Blue Nile to the Gezira irrigation scheme, 
and will constitute another important link in the 
vast system of irrigation for Egypt and the Sudan. 
It may be of interest to recall in this connection 
that in our issue of September 26th, 1924, an 
account of the work upon the Sennar Dam in the 
working season 1923-1924 was given, and in July 3rd 
of last year a description of the later work was pub- 
lished in THE ENGINEER. On August 28th, 1925, 
we published an account of the Gezira irrigation 
system. The official opening of the Sennar Reservoir 








studied at the university of that town. For many 








a standard character at a fair price and to deal equit- 





did not take place until January 21st of this year. 
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Linoleum Machinery. 
No. VI.* 


PAINT MAKING. 


THF preparation of the paint used in a linoleum 
factory making printed material is quite an important 
matter, as large quantities have to be produced, and 
the cost. of production must naturally be reduced to 
& minimum. The whole process is, of course, only 
a matter of properly mixing the several ingredients 
together and producing a material of the requisite 
consistency without any contained foreign matter, 
and a number of machines are employed for this 
purpose. There are several entirely distinct classes 
of apparatus in general vogue, but the sequence in 
which they are employed varies in different factories. 
There is nevertheless a certain degree of distinction 
between the several machines in so far that some are 


trated in Fig. 36, and needs little comment, as its 
construction is fairly obvious in the engraving, while 
another form, by Sidney Smith and Blyth, of 35, 
Garratt-lane, Wandsworth, can be seen in the upper 
part of Fig. 37. In this case a long cylindrical drum 
is supported by two tall A frames, and is provided 
with a partition at the middle of its length. Inside 
this drum there is a pair ot horizontal spindles, one 
for each partition, which are driven by the gearing 
shown, and are provided.with stirring arms. 

The reason for dividing the cylinder into two by 
this partition is that the paint must be mixed in 
batches, for convenience in proportioning the various 
ingredients, and by providing two chambers the 
subsequent processes can be run continuously, one 
section being kept actively at work while the other 
is discharging its contents to the next machine. The 
drum is fitted with two doors for the discharge of 











FIG. 36-WALL PUG MILL -BERTRAMS 


intended for the earlier processes and others for the 
more refined preparation of the paint. It may thus 
be best to give an outline of the machines individually, 
and then to explain their employment in sequence. 
The ingredients comprise a mixture of oil, whiting, 


the mixture. A single compartment mixer, by 
Bertram’s, of Edinburgh, is shown in Fig. 39. 
An alternative machine for rough mixing, which 


is sometimes used to precede the pug mill, or “ cooler,” 
as it is then called, is shown in Fig. 40. The actual 
machine illustrated is by Smith and Blyth, and, as will 
be seen, is very similar in construction to a mortar 





ensure that the roll runs round its track properly it is 
provided with teeth which mesh in a fixed crown 
wheel that gives it a positive drive. A _ plough is 
arranged in front to keep the paint under the roll, 
and a door is provided for letting the charge out. 
The next operation is to grind the mixture to a 
more uniform consistency, and the usual machine for 
this purpose is a two-roll mill, such as that shown in 
Figs. 37 and 38, which comprises two chilled cast 


iron rolls ground with a mirror-like surface and 














FIG. 39 PAINT MIXER BERTRAMS 


mounted in a framing so that they can be adjusted 
with a very fine clearance. The two rolls are driven 
at different speeds, to produce a tearing action on 
the material, and in the case under review silent tooth 
chain gearing is used in order to accommodate the 
adjustment of the rolls. “The rolls are hollow and ar 
provided with water circulation, as the grinding action 
produces considerable heat, which would be detri 
mental to the paint if it were not kept under control 
The paste is subsequently transferred to a set of 
“ whirlpool’? mixers, which are simply vertical 
spindles provided with arms that revolve inside large 
cylindrical “ tubs.’’ Covers are provided to prevent 
splashing, and the stirrers are so connected with the 


drive above that they can be readily disconnected 




















FIG. 37 TWIN MIXER 


lithopone, and the necessary colouring matter, and, 
with the exception of the pigrrent, the body is always 
roughly mixed together either in a pug mill or by an 
edge runner. 
A pug mill, by Bertram’s, of Edinburgh, is illus 
* No. V. appeared February 19th. 


AND TWO-ROLL MILL SMITH AND BLYTH 








FIG, 38 TWO-ROLL PAINT MIXER-SMITH AND BLYTH 


mill, except that the roll is driven, instead of the pan ; and the tub taken away when the operation is com- 
being rotated, and it has only one roll, which is of | pleted. 


cast iron. The roll is mounted on a trunnion’ fixed 
at the end of an arm pivoted to a bracket at the 
top of the driving spindle, so that the roll can ride 
easily over any hard lump in the pan. In order to 


| 


| 
| 
| 
| 





The last operation is that of fine grinding, and during 
it great care has to be taken, as, if the machines are 
run too fast, there is a liability for the paint to be 
thickened. For this purpose Mr. Smith has invented 
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a rather remarkable form of mill, which is illustrated 
by Fig. 41. In it there is only a single roll, and the 
paint is ground between this roll and a fixed longi- 
tudinal bar. The roll is, of course, very hard and is 





Parr? } 














FIG. 40 EDGE- RUNNER MILL SMITH AND BLYTH 


In the case illustrated 
in diameter by 30in. long, and is driven 
through gearing at a speed of about 120 revolutions 
At one end of its spindle there is keyed 


ground to a smooth surface. 


it is lSin 


per minute, 


curvature of the roll. The bar is held in place by 
the thumb screws and springs, seen in the illustration, 
and is adjusted for clearance from the roll, according 
to the quality of paint required, by the screws with 
knurled heads. The hopper for holding the stock 
of paint is made a very nice fit on the roll, and against 
the bar, and can be adjusted in place by means of the 
micrometer screws that can be seen over the tops of 
the end frames. 

It might be thought, in view of the narrow face 
presented to the roll by the bar, that it would wear 
away rapidly, and also that the paint would quickly 
pass under it without much refining, but, as a matter 
of fact, the reverse is the case. The bars have a very 
long life, and not only is the paint ground very fine, 
but all impurities, such as fibres and grit, are also 
prevented from passing the bar and are retained in 
the hopper. The hopper is, of course, cleaned out 
after the day’s run, and the care bestowed on this job 
affects the life of the machine as much as anything 
else. If, after cleaning out, the bar is carelessly put 
down again with a piece of grit beneath it, the bar 
and roll will be quickly scored. The output of these 
mills naturally varies with the class of paint being 
made, but ranges in the case of the size illustrated 
from 120 to 200 gallons a day of eight hours. 

Another process of paint making, advocated by 
some linoleum manufacturers, is to mix the oil, litho- 
pone, whiting, &c., roughly together in a large pug 
mill and pass it on to a mill after the fashion of that 
shown in Fig. 40. 

The mixture is dropped from this pan into another 
horizontal pug mill, and is worked from it through 
a shoot into a double set of granite roll mills. This 
mill has usually two sets of rollers, all the rollers being 
driven at different speeds through sets of gearing. 
In most cases the centre roll is reciprocated back and 


































revolving arms inside. The colour for making the 
different shades is also put in, and the whole is 
| thoroughly mixed. After being mixed and brought 
to the proper consistency with the addition of oil, 
dryers, &c., the paint is transferred to a large tank o1 
receiver which has a small strainer or 
to strain the colour and keep back all grit and foreign 
matter. It is kept there ready for running into the 
trolleys or colour barrows which are used alongside 
the various machines for holding the stock of colou 
to keep the machine running. 

Some firms use Pfleiderer mixers for mixing up the 
stock colour where the oil, whiting, lithopone, &« 
are incorporated with each other. This stock is then 
passed through granite rolls, as already described 
and the colour is put once through the rolls and some- 
times fairly often, according to the quality of the 
colour required. 

The line drawing—Fig. 43 the 
arrangement of a paint factory set out by Sidney Smith 
and Blyth for a special purpose, but it would require 

glittle alteration to be applicable to the requirement- 
of the linoleum trade, while it has the merit of reduc 
ing manual labour to a minimum. 

As will be seen, the dry materials, whether colour 
or filler, are elevated to a bin, from which they gravi 

; tate into a Raymond crusher, and, after passing 
| through a separator, to ensure that nothing over a 
size which will pass a sieve of 320 meshes to the inch 
is carried forward. The material is passed through a 
cyclone, and is delivered to a storage loft. From 
this loft the various ingredients, weighed out in the 
proper proportions, are sent down a shoot to a mixer 
and mill such as that shown in Fig. 37. The paste 
is then discharged into a pair of whirlpool mixers, 
which are peculiar in so far that the tubs are mounted 
on hydraulic rams, so that they may be pushed up to 


sieve on top 


shows general 





























FIG. 41 


SINGLE- ROLL PAINT MILL SMITH AND BLYTH 


FIG. 42 -PAINT 


a scroll-shaped cam, which engages with a fixed roller | forward about lin. or Ijin. to keep the surface of 


and gives the main roll a slight endways movement, 


the rolls in good order. 
that is accommodated in the length of the teeth | is illustrated in Fig. 42. 


Such a mill, by Bertram’s, 
The paint is then passed 


of the driving gears, and ensures that the roll and bar! through the mills into pans where the stock colour 
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FIG. 43-GENERAL ARRANGEMENT OF A PAINT FACTORY 


wear evenly. 
is fixed a stiff girder in which the grinding bar is fixed. 
The bar is of cast iron and about *in. wide at the 
working edge. This edge is ground hollow to fit the 





Across the front of the machine there ; which is usually white 
colouring up. 
colour, such as we have described, into a large mixer 
sometimes horizontal and sometimes vertical, with 





is kept ready for blending or 
This blending is done by putting the 


MILL WITH THREE GRANITE ROLLS BERTRAMS 


nuNing com 


meet the mixing When the is 
pleted the tubs are lowered to floor level again, and 
are pushed over on castors to a set of elevators, that 
raise them to such a height that the liquid will gravi 
tate to the single-roll mills—see Fig. 41. The paint 
coming from these machines is ready for use, and can 
be put up in tins or taken away in bulk as may be 
required. The capacity of the factory illustrated 
5 tons of paint for.an eight-hour day. 


aris. 








Main Line Railway Electrification. 


By Sir PHILIP DAWSON, M. Inst. C.E., &c., Consulting 
Engineer, and 
8. PARKER SMITH, D.Sc., M.LE.E., Professor of Electrica 
Engineering, Royal Technical College, Glasgow. 


No. XI1.-—-U.8S.A.: NORTH-WESTERN STATES.* 
4.— THE CHICAGO, MILWAUKEE AND ST. PAUL 
RAILWAY (continued) 

5. Restuts or ELECTRIFICATION. 

(a) General.—-The electrification of the C.M.S.P. 
Railway has shown some notable results First, 


there has been a considerable reduction in the number 
of locomotives required for the service, more than 
double the number of steam locomotives beimg re 
quired for the same service as is now being given 
electrically. This is due to the increased daily mileage 
possible per locomotive, the on 


increased speed 


* Nos. L., II. and III. (Switzerland) appeared June 6th, 13th 
and 20th, 1924; Nos. IV. and IVa. (Scandinavia) appeared 
January 23rd and February 6th, 1925; Nos. V. and VI. (Ger- 
many) appeared June 5th and 12th, 1925; Nos. VII. and VIII. 
(Austria) appeared August 2lst and 28th, 1925; Nos, IX. and 
X. (France) appeared October 2nd and 23rd, 1925 ; and No. XI 
(U.S.A., North: Western States) appeared February 12th, 1926. 
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gradients, and the increased load per locomotive. 
All this has further tended to a reduction in staff. 
Besides these benefits, notable progress has been 
made with regard to the regularity of the service. 
Even the most vigorous winter has not caused serious 
delays, such as were common with steam haulage. 
(b) Energy Consumption.—Energy consumption per 


ton-kilom. is very small, the output of the Montana tendhae. 
Power Company for traction purposes to the C.M.S.P. Steam, Electric, —— 
Railway in 1917-1918, for example, being 30 watt- dollars. dollars. | Steam, | Electric, 
hours per trailing ton-kilometre. Thisenergy includes| a i | Ca 
lighting, signalling, &c., and represents the net | Maintenance— 
consumption measured at the H.T. feeding points; Transmission and 
of the M.P. Company. trolley 102,706 ’ 2-3 
Hn Rilerddaid Gieemen ats Geen Os thos bulated Sub-stations 30,631 - 0-7 
16 Tollowing agures are taken from ose tabulatec Locomotives 1,335,009 480,236 30-0 10-8 
by Mr. Beeuwkes for the year 1919 :— Other items 538,050 398,185 12-1 9-0 
Transportation 
Taste VI.—E y Ce - in 1919. CM. St. P. Rlw. Fuel or power . 1,790,000 1,228,004 40-4 27-7 
nergy pnoumpeion in 1 M. and Ia Rlu Ruginemen 836.000 463.945 18-8 10-5 
| ‘Trainmen 788,000 483,975 17-7 10-9 
Energy consumption in W-h. per ton-km. Engine-house ex - 
———._—_— wecemmeenernperemermem—epeereemenree | mses .. 285,000 118,895 6-4 2-6 
Including locomotive Excluding locomotive Other items 424,624 321,363 9-5 7-8 
weight. weight. ‘ -- —— -- - — —- 
Service - - - —— ——— 5,996,673 3,627,940 134-9 82-3 
At h.t. On the At h.t. On the —-- - ——— -— —-—— 
feeding locomo- feeding locomo- Electric saving 2,368,733 52-6 
points. tives. points. tives. 
Passenger. . ¥ 43-0 29.9. 30-1 20-6 i Gross return on gross capital expenditure 
Freight 30-3 20-6 26-4 17-8 | 2,368,733 . 
——— ~~ -- 22,090,254 ~ '0°3 per cent. 
Total (mean) 31-8 21-6 26-9 18-2 


(c) Regenerative Braking.—The small energy con- 
sumption is due in part to the regenerative braking. 
For example, in a test conducted for the period 
January 2lst to 27th, 1917, the energy returned to 
the line by passenger trains descending the gradient 
of 20 °’,, from Donald to Piedmont attained the 
remarkable figure of 42-8 per cent. of the energy 
consumed in climbing the same gradient. The overall 
economy in energy amounts to about 14 per cent. 
only. The following table gives an idea of the energy 
recuperated on some of the sections in the Rocky 
Mountains for passenger trains : 


Taste VII.—Percentage Energy Recuperation: Harlowton— 
Deer Lodge. 


Section between. Direction. Recuperation, 
per cent. 
Three Forks and Deer Lodge East - 2 
West 7 
Harlowton and Three Forks East 11 
West 9 
Harlowton and Deer Lodge East 19 
West 8 
In each direction - 14 


Besides reducing energy consumption, regenerative 
braking leads to considerable economy in air-brake 
gear. On the other hand, it should be said that the 
regenerative braking methods, more especially in the 
earlier locomotives, although electrically complete, 
lack simplicity, range and general safety. A number of 
accidents has occurred through its use. 

(d) Interference with Communication Circuits.—The 
use of high-speed circuit breakers for interrupting 
short circuits has eliminated serious or dangerous 
effects on the communication circuits. Noise, due 
to a ripple of about 1500 cycles frequency produced 
by tooth effects in the sub-station motor genera- 
tor sets, was originally experienced, but it has been 
very greatly reduced by suitable relative positioning 
of the armature slots on the two series-connected 
generators, and more particularly by the use of re- 
sonant shunts. The results show that there will be 
no appreciable trouble between properly equipped 
direct-current railway systems and suitably con- 
structed communication circuits, if proper precau- 
tions be taken and care given to the design of the 
traction machinery. 

(e) Costs and Savings.—In Table VIII. is given a 
summary of the amounts of gross and net savings 
from electrification, as compared with the estimated 
cost of steam operation up to the end of 1924. The 
Harlowton—Avery section was opened to electric 
haulage between April and November, 1916, whilst 
electric operation began on the Coast Division 
(Othello—-Tacoma) in March, 1920. 


Tas_Le VIII.—Gross and Net Savings from Electrification up to 
the end of 1924. 


Harlowton Othello— 
Avery. Tacoma. 
Years of operation 8-5 4-7 
Net savings, dollars . 11,868,247 531,760 
Interest and depreciation, 
dollars a ea .. 4,352,000 2,480,000 
Gross savings, dollars - 16,220,247 3,011,760 
Gross savings, both divisions, 
dollars P 19,232,007 


Thus the C.M.8.P. Railway Company estimates that 
it has saved a gross sum of over 19 million dollars over 
what would have been the cost of steam operation with 
existing equipment during the same period. The 
total saving represents 83-6 per cent. of the gross 
first cost of 22,990,254 dollars for the complete elec- 
trification of 1045 kiloms. of route. It may be men- 
tioned that the gross ton-kilometres operated over 
the electric zone has been considerably less than that 
anticipated, being, on the Harlowton—Avery division, 
about 4200 million ton-kilometres in 1919, falling to 
3700 million in 1920, 2700 million in 1921, and an 
increase to about 3300 milion ton-kilometres in 1923. 


are shown in Table IX. 
TABLE IX.—-Comparative Operating Expenses for 1923. 


Gross ton-km, = 4400 million. 
Route-km. = 1046, 


Per 1000 gross 








Table X. 


(f) Locomotive Maintenance. 


of steam and electric locomotives for the 


electrification : 


Locomotives. 
Steam. Electric. 
Tota number of locomotives 167 59 
First cost, dollars A .. 5,615,505 8,069,574 
Annual maintenance, dollars 1,335,009 480,236 
Percentage of first cost 25-3 wa 5-95 


It is noteworthy that nearly three times as many 
steam as electric locomotives are required, and that 
the electric locomotives average four times the cost 
for steam engines. 


B.—THE BUTTE, ANACONDA AND PACIFIC RAILWAY. 
1. GENERAL. 


The B.A. and P. Railway is a mineral line, carry- 
ing copper ore from the Anaconda Copper Company’s 
mines near Butte (Montana) to the Washoe Smelting 
Works at Anaconda. It was first constructed in 
1892, and, despite its name, does not run within 
about 1000 kiloms. of the Pacific Ocean—Fig. 1 ante. 

The principal line of the railway, between Butte 
and Anaconda stations, has a length of nearly 42 
kiloms. There are two other branches electrified 
running from the main line to various smelting instal- 
lations and yards at Butte and Anaconda. Full ore 
trains run west—Butte to Anaconda—the maximum 
up gradient on the main line in this direction being 
3°/,.- In the opposite direction, in which trains carry 
unrefined copper ingots, the maximum up gradient 
is 10°/,., while in the branch lines 25°/,., is reached. 
Electrification was undertaken owing to the high 
price of coal for steam haulage, and owing to the 
availability of abundant electric supply from the 
Montana Power Company, and it was simply for 
economy that the line was equipped electrically by 
the G.E. Company in 1912-13. The system chosen 
was high-tension direct current at 2400 volts, the 
highest direct-current voltage employed at the time. 
The line is fed by the Montana Power Company 
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FIG. 5-ELECTRIC LOCOMOTIVE, BUTTE, ANACONDA AND 


PACIFIC RAILWAY 


through sub-stations at Butte and Anaconda, which 
were already supplying surrounding industrial needs. 
Additional converting machinery was installed for the 
railway load. 

The overhead contact line construction is extremely 
simple, resembling a tramway rather than a normal 
railway arrangement. It comprises a copper contact 
wire of 105 mm.’ section, supported from a steel 
catenary wire by looped iron hangers. The catenary 
wire is slung from cross wires or from wooden posts 
with iron arms, spaced about 46 m. on straight track. 
The contact wire is connected to feeders every 300 m. 
A return feeder is connected to the rails also every 
300 m. on the main line. 

Locomotives._-The rolling stock comprises two 
passenger locomotives, twenty-six freight locomotives 
and three auxiliary tractors, all supplied by the 
G.E. Company—<ee Fig. 5. x 
The AA — AA freight locomotives have been 


pared with estimated steam costs for the year 1923 


compares 
the first cost and maintenance cost for the same service 
whole 


Taste X.—First and Maintenance Costs of Steam and Electric 


but can also be used alone for shunting, &c. The 
motors—320 horse-power on 1-hour rating—are nose- 
suspended, and drive on each side by plain gears, 
without any cushioning device. The two motors of 
each bogie are connected permanently in series, giving 
1200 volts per motor as a maximum. They are, of 
course, insulated to 2400 volts. Only one pantograph 
collector is provided with each locomotive ; the actual! 
contacting device is a steel roller. Locomotive contro! 
is by the Sprague-G.E.C. multiple unit system, 
operating electrically by direct current at 600 volts, 
supplied by a ‘‘dynamotor.”” There are nineteen 
control notches, the first ten being series, and the 
last nine parallel—i.e., the two bogie groups in 
parallel. 

The passenger locomotives are practically identica! 
with the freight locomotives, except for the difference 
in gear ratio, and the fact that two pantographs are 
provided, as the passenger locomotives only work 
singly. No regenerative braking equipment is 
installed. The auxiliary tractor comprises a truck 
with two motors, weighted to 36 tons, and pro- 
vided with suitable connection to the locomotive. 
The series running positions of the controller 
now correspond to six motors in series, while the 
parallel notches correspond to two parallel groups of 
three motors in series. 


Locomotive data are given in Table V. ante. 


» 


2. Resuvtrs or ELECTRIFICATION. 

(a) General.—Increase of train speeds on up gradients 
and increase of train weight has given a better 
utilisation of wagon stock than was possible with 
steam. The train weights have been increased on the 
average by 35 per cent., and the number of trains 
by 26 per cent., compared with steam haulage. In 
1913-14 the annual saving due to the electrification 
amounted to 20 per cent. of the capital electrification 
cost, while some steam locomotives were yet running 

(b) Locomotive Maintenance.—The maintenance 
costs per locomotive mile for the years 1914-1919 are 
given in Table XL.: 

Taste’ XI.—Locomotive Maintenance Costs, 1914-1919. 
Maintenance cost, 


Year. cents per locomo- 
tive-km. 
1914 3-30 
1915 3-82 
1916 3-04 
1917 3-91 
1918 3-97 
1919 4-11 


The mean annual travel of a locomotive was about 
50,000 kiloms. in 1914-15 and about 68,000 kiloms. 
in 1916-17. The freight ton-kilometres in 1920 
aggregated about 300 million. 

C.—THE INLAND EMPIRE RAILROAD. 
This is a railway system used mainly for freight 
haulage in the thinly populated part of the Western 
States. While it is not an example of the conversion 
to electric working of an existing steam road, yet it 
shows the adaptation of electric traction to the 
character of service usually conducted by steam. 
The line has been in operation since 1906 on the 
6600-volt 25-cycle single-phase system. The line 
runs south from Spokane—see Fig. 1 ante—to 
Spring Valley Junction, where branches go to Moscow 
(Idaho) and Colfax (Washington). In the streets of 
Spokane for 4 kiloms. the system is 600 volts direct 
eurrent, overhead conductor. 
The choice of the single-phase system was probably 
decided upon from consideration of the length of the 
line and the nature of its traffic. Such considerations 
would naturally lead to the decision for single-phase 
operation at the time of building, as the H.T. direct- 
current system was not then a competitor. 
Power is obtained from a hydro-electric station 
owned by the Inland Empire Company, situated 
about 15 kiloms. from Spokane on the Spokane River. 
Three-phase alternators generate power at 2200 volts, 
60 cycles, which is transformed to 60,000 volts for 
transmission to Spokane. There is a small frequency- 
changing station af Spokane, consisting of four 1000 
horse-power motor generator sets, generating single- 
phase current at 2200 volts, 25 ~, and also direct- 
coupled direct-current generators. From this station 
current is supplied directly to the overhead con- 
ductor of the railway, and to a 45,000-volt, single- 
phase transmission line, which feeds ten transformer 
sub-stations, approximately 20 kiloms. apart. The 
sub-stations contain two or three 375 kilovolt-ampére 
25-cycle transformers, changing the voltage from 
45,000 to 6600 volts. 
The train service is maintained by freight locomo- 
tives and passenger motor coaches, all supplied by the 
Westinghouse Company. Both locomotives and motor 
coaches are arranged to operate on the 600-volt direct- 
current and the 6600-volt alternating-current supply. 
The total train movement is small. The 1921 figures 
are 700,000 passenger train-kiloms., and 280,000 freight 
train-kiloms. per annum. The average number of 
trains per day is eighteen, of which four are freight 
trains of 1200 tons maximum weight. 


D.—GREAT NORTHERN RAILWAY (CASCADE 
TUNNEL ELECTRIFICATION). 


1. GENERAL. 
The Cascade electrification in the Cascade Moun- 
tains, Washington, is an example of mountain-gradient 








The operating expenses for electric working com- 





constructed for working generally with double heading, 





tunnel operation for freight and passenger trains, 
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having for its purpose the elimination of smoke from 
steam locomotives in a long tunnel. The length of 
the line is about 6-5 kiloms., of which 4-2 kiloms. is 
in a single-track tunnel, having a continuous grade of 
17°/,., with 22°/,, gradients in the tunnel approach. 
As the tunnel is not a division terminal, trains 
including steam locomotives, are hauled up the 
gradicnt by electric locomotives. 

The electric system is at present the straight three- 
phase at 6000 volts between phases, using two over- 
head trolley wires as required by this system, the 
only example of its kind in America. 

Power is generated in a hydro-electric plant at 
Leavenworth (Tum Water), situated about 50 kiloms. 
from the tunnel, transmission being by two three- 
phase lines at 33,000 volts. At a sub-station of 
2550 kilowatts capacity the transmitted energy is 
transformed down and fed to the contact lines at 
6600 volts. 

The locomotives collect 
trolleys tramway type—and a_ transformer 
supplies the motors at 500 volts three-phase. The 
drive is by nose-suspended motors through gearing. 
For data see Table V. ante. 

The chief tonnage to be hauled on this line is on 
freight trains. The freight ton-kilometres in 1921 were 

. 12-3 million. This was handled by four electric 
locomotives. 


the current by wheel 
t.€., 


2. FURTHER DEVELOPMENTS. 


Owing partly to the objection to the overhead line 
complication, unavoidable with three-phase working, 
the railway company has not extended this system 
beyond the tunnel. Work is, however, in hand for the 
conversion of the tunnel to single-phase at 12,000 
volts and the extension of the electrification to 
Skykomish at the foot of the western slope of the 
Cascade Mountains, involving an additional route- 
length of about 39 kiloms. Power will be supplied 
from Tum Water. The locomotives will consist of 
two units, one completely equipped with a trans- 
former and single-phase motor-generator, furnishing 
direct-current energy to series traction motors. 
Speed control and starting will be effected by field 
control of the main generator, giving a maximum of 
600 volts on the motors. Reeuperation of energy will 
be possible without any complication over a wide range 
of speed. The locomotive unit embodying the motor 
generator and transformer will also feed a coupled 
unit, with the same axle arrangement—1 AAA A 1 
—ballasted up to the same weight. 

In order to maintain the present three-phase loco- 
motives in service after the conversion of the tunnel 
line to single-phase, they will be operated in con- 
junction with a tender, m which will be mounted a 
transformer and phase converter to supply three- 
phase energy. 

The scheme detailed above is announced by the 
railway company as an initial undertaking to prepare 
the way and gain experience for an extensive pro- 
gramme of electrification on its western lines. It 
is expected ultimately to include over 1500 kiloms. of 
route. 

Data of the electrification systems dealt with in 
these two articles will be found in Table XII. 








Low-Temperature Carbonisation 
and Power Generation. 


WHATEVER the future may bring forth, it can hardly 
be said that, as yet, the cleims of the various and 
competing low-temperature carbonisation processes 
to be economically sound, in regard to the aggregate 
value of the resulting gas, oils, tar and residual fuel 
products, have been established. At the same time, 
the production of electrical energy at a power station 
supplied by gas engines fed with low-temperature 
carbonisation gas, as at the Midland Coal Products 
Company’s plant at Butterley, and the extremely 
interesting developments in connection with the use 
of gas engine exhausts in a carbonisation plant at the 
Devonshire Works of the Staveley Iron and Coal 
Company, Ltd., afford examples which no power 
engineer or fuel technologist can afford to ignore. 
The cycle of operations which is being carried out 
at Chesterfield possesses a degree of interest which 
can hardly be exaggerated, and the details contained 
in the comprehensive paper read by Mr. David Brown- 
lie on February 17th, at a meeting of the Midland 
Counties Institution of Engineers, held at the 
University, Nottingham, will therefore appeal not 
only to power engineers, but to all fuel technologists 
as a welcome and informative contribution in the 
even wider field of fuel economy. 

The meeting was well attended, and it is therefore 
the more to be regretted that a subject of such interest 
should have led to so inadequate a discussion. The 
title of the paper and its length were in some measure 
responsible for this perhaps. ‘‘ Low-temperature 
Carbonisation ”’ is a subject which of late has been 
described ad nauseam, although the point of view from 
which it is discussed in Mr. Brownlie’s paper should 
have sufficed to show that its object differed entirely 
from the great mass of literature which has appeared 
of late. At any rate, the author made it abundantly 


clear, from the outset, that the paper dealt with the 


merits or demerits of the innumerable processes at 
present before the public, but from the point of view 
of the broad principles involved in the economic 
utilisation of low-grade fuel in direct conjunction 
with steam boiler, furnace and power-house practice, 
aspects which are almost entirely novel, so far as the 
practical examples given in the paper are concerned. 
They are, moreover, likely to attract considerable 
attention in the near future, since it is an open secret 
that the gas and the electrical interests are, in view 
of the measures contemplated by the Government 
in the impending Electricity Bill, seeking mutual 
co-operation along lines very closely akin to those 
discussed in the paper ; that is to say, by a scheme 
for linking more closely together the two industries 
of gas production and electrical power generation. 
The paper shows the extent to which very low-grade 
fuels may economically be made to subserve the same 
ends and the extent to which, in certain instances, 
they are already doing so. It deserved, therefore, to 
have been discussed on its merits as a whole, and not 
on the mere side issues along which the discussion did, 
as a matter of fact, develop. 

Reverting to the paper itself, the author strongly 
emphasises the fact that steam generation, producer 
and furnace practice alike are particularly suitable 
operations for the application of combined low- 
temperature carbonisation and fuel consumption, 
if fairly large water-tube boilers are employed to give 
@ sufficient rate of coal consumption per unit. In 
general, and subject to numerous minor modifica- 
tions, the principle involved is to arrange that the 
coal required, instead of being burned in the raw state, 
is subjected to a preliminary low-temperature car- 
bonisation in a retort or other plant forming a part 
of the furnace or boiler itself, so as to separate the 
maximum amount of high-grade—low pitch content 
tar, and, if necessary, ammonia, while the residual 
low-volatile fuel, in a much more chemically reactive 
and generally efficient condition, is available along 
with the residual uncleaned gas. Such aspects of 
low-temperature carbonisation are entirely distinct 
from processes in which the plant is a separate in- 
stallation. After quoting the yields in gas, light and 
heavy oils, ammonia and residual fuel when low- 
temperature carbonisation processes are employed 
in conjunction with boiler and furnace plants, the 
author points out that, assuming that the 17 million 
tons of coal estimated to be used yearly at colliery 
boiler plants, were treated in this way, the total 
production from this source alone in Great Britain 
each year would be 43,750,000 gallons of motor 
spirit ; 262,500,000 gallons of tar, of which at least 
50 per cent. would be suitable for Diesel engines ; and 
117,000 tons of ammonia sulphate. 

Again, the electrical power stations of the country 
—perhaps at the moment the most suitable of all for 
the application of this general principle of low tem- 
perature carbonisation—with an annual consumption 
of 8,000,000 tons of good grade coal, would give, 
every year, about 20,000,000 gallons of motor spirit, 
120,000,000 gallons of tar, and 53,000 tons of sulphate, 
at the expense of about an extra 1,600,000 tons of 
coal, to retain the same steam output. Many elec- 
tricity stations of enormous size are now being built, 
and there will soon be a number of installations at 
work with a consumption of 500,000 tons of coal per 
annum, which, in combination with low-temperature 
carbonisation, represents for each individual station 
an output every year of 1,250,000 gallons of motor 
spirit and 7,500,000 gallons of crude tar. 

Each of the leading types of low-temperature car- 
bonisation processes, of which there are some 120 
extant, and in respect of which many hundreds of 
patents are in existence, are described in the paper in 
considerable detail, the subject being discussed under 
the following general heads : 

(1) The pre-drying of raw fuels before combustion, 
carbonisation or gasification. 

(2) Low-temperature carbonisation in conjunction 
with mechanically fired furnaces ; and 

(3) Low-temperature carbonisation in conjunction 
with pulverised fuel firing. 

Of the many processes described, two in particular 
may be referred to, as they both deal with aspects of 
the broad question of fuel economy which is at present 
evoking so much interest and attention. These are 
the practice at Butterley and at Staveley respec- 
tively, of which mention has been made above. The 
process employed by the Butterley Company, or, 
rather, by its associated company, the Midland Coal 
Products, Ltd., has frequently been described. What 
is of interest in the present connection is that it is 
one which involves the production of a considerable 
volume of what may be termed high-grade producer 
gas, about 53,000 cubic feet per ton, which it was 
intended to use on the spot, either in gas engines or 
for firing boilers and other furnaces. The gas is being 
used with great success in the present plant of the 
company at Netherfield to drive the electric gene- 
rators of the power station, which provides light and 
current for works on the Colwick estates. Four 
retorts, have been installed, each having a total 
capacity of 5 tons of briquettes and an output of 
96 tons per diem, in the aggregate, together with a 
by-product plant with all the necessary washers, 
scrubbers, &c. Two 750 brake horse-power |six- 
cylinder vertical National gas engines, equipped with 





subject, not from the point of view of the intrinsic 


waste heat boilers, which give all the steam required, 





have been laid down, and are direct coupled to alter. 
nators supplying alternating current at 440 volts, 
These gas engines only consume the gas from two 
retorts, and an additional twelve-cylinder gas engine 
of 1500 horse-power is in course of erection. As an 
improved and saleable residual fuel is obtained, it is 
obvious that the plant in question, although small, 
has features of great interest and promise. It 
moreover, suitable for application to colliery waste 
and low-grade fuel. 

The practice at the works of the Staveley Coal and 
lron Company, described at length in Mr. Brownlie’s 
paper, is of far more than mere passing interest, as 
it marks an important stage in the application of low- 
temperature carbonisation conjointly with gas engine 
practice at a power station, and has features which 
render it unique at the present time. A considerable 
amount of large-scale experimental work on low- 
temperature carbonisation has been carried out at the 
works of the company under the supervision of Mr. 
Charles Markham ever since 1916. This work has 
involved the general utilisation of all kinds of refuse 
colliery material of very low grade and very high 
ash content—33-5 per cent. The results are now 
summarised under four heads :—(1) The use of an 
externally heated pot-shaped cast iron retort, having 
an internal agitator with the charge at a temperature 
of about 930 deg. Fah. operated under a high vacuum. 
(2) A special method of working retorts, as well as 
most of the cooling and condensing plant, under con- 
siderable pressure. (3) The main process—-Markham 
retort—which employs an intermittent vertical intern- 
ally heated retort, in which the charge is lighted at 
the top; a carefully regulated supply of air and 
steam is then passed in at this point and drawn down 
through the charge. A zone of combustion then 
travels steadily towards the bottom driving off all 
the gases and vapours in front of it. These are with- 
drawn from below, together with the products of 
combustion. (4) The use of the heated inert gases, 
including the exhaust of the large 7150 horse-powe1 
Cockerill gas engine, as a heating medium for the 
retort as described in (3), except that the gases replace 
the steam and air, and carbonise the contents of the 
retort by their sensible heat. 

The new gas engine—-described in THE ENGINEER 
of February 6th, 1925—at the Devonshire Works of 
the Staveley Company is one of the largest in the 
world. It is of the double-tandem four-cycle double- 
acting type, and was supplied by the Cockerill Com- 
pany of Seraing, Belgium. It operates on blast- 
furnace gas, cleaned down to 0-02 gramme of dust 
and 18 grammes of water per cubic metre. At the 
normal duty of 7150 brake horse-power, the speed of 
the engine is 91-5 revolutions per minute, correspond- 
ing with 7720 B.Th.U. per indicated horse-power, or 
12,300 B.Tn.U. per kilowatt, with a mechanical 
efficiency of 85 per cent. The exhaust for these 
conditions is approximately 3,500,000 cubic feet per 
hour at an average temperature of 1110 deg. Fah. 
(600 deg. Cent.), and contains 20 per cent. of carbon 
dioxide and 4 per cent. of oxygen. Normally, all 
these exhaust gases are passed through two Cockerill 
waste-heat boilers of the horizontal tubular type. 
with superheaters and feed-water heaters. Each of 
the boilers evaporates 7050 Ib. of water from 194 deg. 
to 203 deg. Fah. to a pressure of 200 lb. per square 
inch and a superheated steam temperature of 570 deg. 
Fah. (300 deg. Cent.). The gas engine exhaust 
finally passed to the atmosphere at about 230 deg. 
Fah. 

In the carbonisation experiments the retort charge 
is about 20 ewt., and part of the gas engine exhaust 
—at 1110 deg. Fah.— is taken off from the large supply 
pipe that goes to the waste heat boilers, and passes 
down through the charge in the ordinary way, the 
gases and vapours evolved by the carbonisation, 
mixed with the exhaust, passing out at the bottom to 
the condensing plant. The circuit includes a mecha- 
nical exhauster, vertical pipe condensers, cooling 
coils with fin attachments at the top half, a gas meter 
and vertical wash oil scrubbers. 
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Notes on British Railways by a 
Continental Engineer. 
No. IV.* 
ROLLING Stock AND WAGONS. 


So as to be quite impartial and to avoid creating 
any wrong impression, let me make it clear once and 
for all that the rolling stock of the French main line 
express trains—whether belonging to the railways 
themselves or to the Wagons-lits Company—at any 
rate, the vehicles which have been built during the 
last years. can compare favourably with similas 
rolling stock of any other country. It is comfortable. 
it is carried on bogies, and the width of the loading 
gauge permits of both compartments and corridors 
being given generous proportions. Moreover, the 
coaches are fitted with every modern convenience. 
The same thing can be said of those on the newly 
electrified lines, even those serving the suburbs, which 
closely resemble in form the American type of car. 
The most recent coaches, whether those of the railways 

* No. III. appeared February 19th, 
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or of the Wagons-lits Company, are fitted up and 
decorated in a manner which is unrivalled in the rest 
of Europe. In time there will be sufficient of these 
coaches to make up some very fine trains, but I am 
now referring to main line express trains, cr to 
“‘voitures de luxe’’ of modern design; many of the 
ordinary trains are at present made up of old pattern 
coaches. 

For the foreigner, accustomed as he is to coaches 
of greater width, the weak point in the express trains 
on many English lines is the comparative narrowness 
of the rolling stock. This defect is entirely forgotten 
when the eye has noted other dimensions and when 
several journeys have shown that the shortcoming 
is less serious than it seemed at first sight to be, and 
that, moreoever, it is compensated for by other advan- 
tages. It , besides, entirely absent from the 
trains composed of Pullman cars, while the trains 
on the Continent which run in connection with the 
Knglish boat services only comprise, as a rule, coaches 
of the ordinary present-day type, those designated 
‘de luxe being reserved principally for the 
trains running from Paris to the South, or for certain 
trains themselves called ‘“‘de luxe’; for instance, the 
‘* Blue Trains.”” That said, it must be admitted that 
if the coaches of the British expresses seem, on some 
of the lines, to be, by comparison, of rather scanty 
proportions, at least they differ little, if at all, from 
the coaches used throughout on all the lines, so that 
they constitute a remarkably homogeneous whole. 
One is therefore led to the same conclusion as with 
the permanent ways and signalling: standardisation, 
as great a uniformity as possible, and the almost 
of out-of-date rolling stock. 
much less marked difference 
between the coaches of 


Is 


entire disappearance 

In a word, there a 
than in other countries 
Important expresses and running on other 
services, even on branch lines. On the Continent the 
handsome de luxe coaches are relatively few in numbers, 
at any rate at the present time, while many of the 
English companies can put in service for special 
occasions, such as race meetings, Bank holidays, &c. 
a number of supplementary trains, 
all of them composed of up-to-date bogie coaches ; 
their reserves of rolling stock seems enormous. If we 
disregard for the moment cutside appearance, the 
de luxe coaches—except the Pullmans—are perhaps 
slightly inferior to similar coaches in other parts 
of Europe ; but, on the other hand, only modern type 
coaches are found everywhere, and that is nothing 
new. As long ago as at the Paris Exhibition of 1889 
the Midland exhibited a long third-class bogie coach, 
which, though it was a remarkable vehicle for the 
period, was only an example of the rolling stock 
which that company was actually using. In short, 
for that, as for everything else: an excellent average. 

It can even be said that, up to a certain point, the 
narrowness of the British running gauge has actually 
been an advantage to the travelling public, for 
whereas in the slightly wider coaches on the Continent 
four passengers have to sit side by side in each first- 
class coach, on British railways there are only places 
for three, and consequently the are more 
roomy. The inconvenience only began to be seriously 
felt on British limes when the lateral corridor was 
introduced, and when some companies endeavoured to 
continue to have three seats a side. 

I also think that to some extent the easy running 
of the British coaches is due to there being less over- 
hang of the coach bodies, which project less over the 
underframes than do coaches on the Continent or in 
the United States of America. 

I cannot praise too highly the little sleeping com- 
partments on the English lines—for example, on the 
night trains running to or from Scotland, in which the 
traveller is entirely isolated from the rest of the 
passengers, and which are in marked contrast with 
the promiscuousness of the American cars, which, 


is 


those 


considerable 


seats 


however, is indifferent to dwellers on the other 
side of the Atlantic. Moreover, the charge for 
a sleeping berth is relatively small. Unfortun- 


ately, such coaches, while they offer the maximum 
of comfort to those travelling by night, are but little 
use on very busy lines and can only be used in Great 
Britain, between London and Scotland, because there 
are three trunk lines running from the Metropolis to 
the North. 

A similar remark may be applied to the first-class 
dining cars, which are models of comfort, but which 
can only accommodate a very limited number of 
passengers at a time and would not have a sufficient 
capacity for very crowded lines. Without any 
pretence, and though not being labelled as de luxe cars 
they can truly be called so, for it is the main aim 
in such vehicles to avoid crowding. Their carry- 
ing capacity would be inadequate on the main con- 
tinental traffic arteries, but it must.not be forgotten 
that on many lines they are duplicated, on the 
same trains, by third-class dining cars—which do 
not exist anywhere else in Europe—but which, on the 
contrary, are frequently crowded, for their narrow- 
ness- only allows to each passenger a very restricted 
width of seat. But, in any case, they provide a 
restaurant for third-class passengers, who get well 
served at a price which is within the reach of those 
of modest means. Still another instance of happy 
democratisation. 

Some trains include Pullman cars or are entirely 
meade up cf them. All the fairly quick and direct 
passenger trains are now composed of vestibuled 


stock, as in France and America, but of the English 
type. Let me add that, owing, to some extent at 
least, to the small distance between the coaches, the 
bellows-like couplings for the gangways between the 
vehicles are much simpler than in France or the 
United States. 

In England some carriages are fitted with coupling 
arrangements of the combined type, being furnished 
with side buffers as well as with a central coupling, 
which permits of the coaches passing from one system 
to another very quickly. The central coupling has 
many advocates, and its use may, very possibly, 
some day become more general for passenger stock. 

Before leaving this subject, I cannot allow to pass 
without mention the particularly elegant and com- 
pact appearance of trains made up entirely of coaches 
all of the same height and width, and with but little 
space between them, with moulded outside panelling, 
well varnished, often gilded, and all alike, and of the 
same colour, no matter of what class they are. The 
uniformity is even extended to the luggage vans, which 
have the same panellings, and the same mouldings, 
and with no projections. All the trains are clean 
and well washed. A _ stranger feels all the time 
that he is in a country where the inhabitants like 
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their railways, which, moreover, the way 
in which they penetrate into the centres of towns, are 
more intimately mixed up with the lives of the people 
than they are in other countries at the present day. 

Another reason for making the coaches of each line 
all alike, may the desire of the different lines 
to have their own stock readily distinguishable at 
sight. 

Whatever may be the cause, this compactness and 
uniformity are essentially British in character. I 
might mention as good examples of this quiet elegance 
and pleasing regularity in appearance—-which, I 
may add, also extends to the engines— the trains of 
the Midland, Great. Western, Caledonian and many 
other lines. 

This studied elegance is far from being a secondary 
or superficial consideration ; it is evidence of a very 
praiseworthy ideal, which extends in many directions 
and engenders in the public a desire to make use of 
the railways and in the servants a determination to 
give good service. 

Moreover, from a technical standpoint, the uni- 
formity of British trains, and the absence of project- 
ing parts, as well as the smallness of the space between 
the coaches, certainly tend to reduce the air resist- 
ance when the trains are in motion, just as the levelling 
of the roads and of the joints in the rails tends to 
lessen the resistance to traction per ton of the vehicles. 

Inside, the coaches are decorated simply and in good 
taste. The first-class compartments display a sober 
elegance which is most pleasing and carefully designed 
—polished hard woods, lincrusta, gilded mouldings— 
the general effect being to suggest more warmth and 
brightness in colouring than the everlasting drab 
grey of the French vehicles or the velvets of the Ger- 
man coaches, The seats are generally covered with a 
carpet-like material and well padded. The third- 
class coaches, without a single exception, have com- 
fortable padded seats, but it must not be forgotten 
that in England the second-class coach is now only 
retained on the Southern lines which run in connec- 
tion with continental services, and that the very great 
majority of the public travels third class. The 
windows of the compartments are, without excep- 
tion, glazed with plate glass, and never, as elsewhere 
in Europe, with ordinary sheet glass. 

Each of the coaches has, normally, two compartments 
at least reserved for smokers, and one, at any rate, for 
ladies only. Considerable use is made of composite 
coaches, comprising both first and third-class com- 
partments, and sometimes a compartment for luggage 
as well. 

The coaches are clean and kept in an excellent state 
of repair. On the Great Western I have noticed an 
automatic apparatus by which the whole of the 
exterior of a train can be washed in a few minutes. It 
can, however, only be used when all the coaches are of 
the same width and outside shape. 

British engineers only used two axles for the very 
antiquated three-compartment coaches. As soon as 
the bodies were lengthened, a third axle was added— 
as the P.L.M. in France used to do—and a large over- 
hang at the extremities was never permitted. Then 
came the four-axle coaches, as, for example, those on 
the old Great Northern or London and North- 
Western. The English engineers never entertained 
the simple idea, which reigned supreme from one end 
of the Continent to the other during the last genera- 
tion, that the lengths of two-axle coaches could, so 
to speak, be increased indefinitely by increasing the 
overhang, so that the wheel base might not exceed 
a permissible figure. One has only to have travelled 
in such coaches, especially on fairly fast trains, and 
in the end compartments, to realise the advantages 
attaching to bogies. The fear of deadweight in the 
minds of the traffic managers of certain neighbouring 
countries led to the commission of regrettable errors, 
and the number of these very long two-axle coaches 
still remains high, and they will continue to be 
employed for a long time yet. 

Moreover, for some inexplicable reason, the bogie 
was subjected throughout Europe and even in England 
to prejudices which are to-day incomprehensible. 
For many years the L. and N.W. and the Great 
Northern used four-axle non-bogie coaches, which, 


be 


though they rode smoothly enough, did not, in spite 
of the sideplay given to the axles, negotiate curves 
as well ae if they had had bogies, which latter are 
much better able to damp out vertical shocks. In 
short, the bogie, though it has had such an uphill 
climb to make on the Continent of Europe, has at 
length acquired the favour it merits, and it is now 
generally employed in new stock. It has been used 
for a long time in England, but we should remember, 
I think, that the Wagons-lits Company was the first 
in Europe to apply it to all its vehicles. 

But the British railways, after the bogie was 
introduced, applied means of circulation between the 
vehicles, and formed corridors in the long coaches of 
their express trains, but did not alter the arrangement 
of the coach bodies themselves while the influence 
of American construction made itself felt in Europe. 
They have generally retained, excepting on the Pull- 
man cars, the side doors which allow of quicker and 
easier ingress and egress than is possible with only 
two end doors. The latter arrangement, which per- 
mits of the coaches being lighter, was, I believe, first 
adopted on the Continent for long bogie carriages 
by the Italian State Railways, which managed to hit 
upon a type of coach that was, relatively, very light 
indeed ; then it was taken up by several French lines, 
which still continue to give their express coaches the 
two end doors, because they have greater confidence in 
their strength. In fact, the use of the American 
system in which the sheet metal body forms a sort 
of girder is destined to spread, in France more par 
ticularly. Coaches with only two end doors offer 
the maximum of rigidity, and they have been adopted, 


with bogies, for lines recently electrified. All 
the same, some of the latter have one or two 
sliding side doors, which facilitate getting the 
passengers in and ont, but their rigidity, while 


it is sufficient, is by no means so great. The elec- 
trification of the Paris suburban lines will be carried 
out gradually by means of similar vehicles, which 
will permit of the reconditioning of the old stock, 
which is very much gut of date, and which would 
have been remodelled long since had not the war, 
first of all, stopped, and then greatly retarded the 
work which was already in hand. 

Some of the British railways have adopted the 
vacuum brake and some the Westinghouse. That 
has necessitated the fitting of coaches, which have to 
circulate over several systems, with both types of 
brake gear. The vacuum brake is very simple in con- 
struction, can be applied very gently, and is readily 
controllabie. The rapidity of the propagation of 
the braking effort is not very high, and the system is 
admirably suited for trains of moderate length, such 
as are commonly used in England. In any case, 
on all the British railways, the stops are made gently 
and without shock, which goes to prove that the 
drivers have a good “touch” and that the gear is 
kept in good order. 


Goops WAGONS AND TRUCKS. 


The British companies have remained faithful to 
the small, low capacity wagon, whichis in great 
contrast, not only with the huge American wagons, 
but with those which are normally used throughout 
the rest of Europe. The foreigner is also surprised 
at the large proportion of open trucks. 

This practice, which appears, a priori, to be the 
result of old time custom, is quite defensible from 
certain points, though it can really not be regarded 
as a model which it is desirable to follow. 

As concerns the transport of coal, it must not be 
forgotten that the retention of the small wagon is 
necessary by reason of the limited capacity of the 
cranes and tipping gear at some of the ports, Cardiff, 
for example. 

The use of open trucks for general merchandise 
allows of quick unloading, and renders the discharge 
of heavy goods by crane more easy. It is certain that 
both in the United States and on the European Con- 
tinent the covered wagon is used to excess. Covered 
wagons require more labour for loading and discharge, 
especially in the case of the immense American vehicles. 
I have no desire to apologise for a custom, which 
is certainly open to criticism; at the same time, 
account must be taken of circumstances and methods 
of working. It must not be forgotten that, on the 
British lines, the goods are in the trucks for a much 
shorter time than they are elsewhere; the régime 
of petite vitesse, and the detention of goods for indefinite 
periods in goods yards, are unknown. The stations 
are not used as warehouses. For example, goods 
loaded at Glasgow one morning are delivered in Lon- 
don, and are even carted away to their destinations, at 
latest by the evening of the following day. Under 
such conditions, even in a rainy climate, the carriage 
of goods in open wagons covered with tarpaulins 
presents no difficulty. It matters very little if the 
trucks are small as long as the customer gets quick 
delivery. . 
For all that, generally speaking, transport by low 
capacity wagons is less economical than it is by larger 
vehicles, and it entails the hauling of a higher pro- 
portion of dead weight. That is a matter which 
has been less studied by British companies than 
by foreign managements. It must, however, be 
admitted that the goods service is excellent, and very 
quick, and that there is but little congestion in the 
goods stations, where work is normally very brisk, 
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provided. In the same way, by reason of the quick 
circulation of the rolling stock, shortage of wagons 
is less felt than it is in countries in which the vehicles 
remain idle for weeks, or even months at a time, in 
the goods sidings or in distant countries. The British 
wagon remains in Great Britain and quickly returns 
to its starting point. Is it not strange that, in a 
country like the United States, where there are such 
numbers of high capacity wagons, the shortage of 
wagons should be so frequently and severely felt. 
Furthermore, in the United Kingdom, the “ rushes’ 
of seasonal preducts are felt to nothing like the 
same extent as in countries which are almost entirely 
agricultural. The mineral traffic is much more constant 
than is that in agricultural produce ; it varies, cer- 
tainly, with the seasons, but very much less brusquely. 
In short, the problems to be faced are less complex 
than they are in other countries by reason both of 
circumstances and customs. 

Lf the passenger coaches are built and maintained 
with the care to which I have drawn attention, the 
goods rolling stock has retained its simple and rudi- 
mentarily crude character, and it has done so all the 
more because a large proportion of the vehicles are 
privately owned, especially by the mining companies. 
Compared with the British goods truck, the large 
continental wagon is a very complicated affair. For 
example, the latter has screw couplings, the placing 
and screwing up of which takes a considerable time, 
even if they are not fully tightened ; in which case 
they have no value. The screw coupling on vehicles 
which are not fitted with power brakes is useless. 
When. in consequence the war, British wagons 
first made their appearance on the Continent, they 
were first of all regarded as being clumsy and out of 
date. But, after they had been in use for some little 
time, many of the French shunters formed a high 
opinion of the simple link couplings which could be 
attached and detached from the side of the wagon, 
whereas with the screw coupling the shunter is obliged 
to get in between the vehicles. The link coupling is 
one of the reasons why shunting is so quickly done 
in England. ‘ 

lt seems to me, on the other hand, that it is neces- 
sary to keep within moderate bounds the weight 
of British goods trains, which are often only braked 
by the engine and by the van at the rear, whereas 
continental trains have several look-outs and brake 
men, and even specially heavy brake vans, but 
the engine whistle is not always heard at the rear of 
very long trains. 

In this respect the Americans the 
problem in a particularly complete manner, by fitting 
nearly all the vehicles with the Westinghouse auto- 
matic brake, which allows very long and compara- 
tively rapid trains to be employed on lines with heavy 
inclines. Elsewhere, and even in France, by employ- 
ing very powerful locomotives and several brake vans, 
very heavy goods trains can be run at speeds exceeding 
34 miles per hour. 

To sum up, it is unwise in railway matters to criticise 
unduly an existing organisation which has been 
in satisfactory operation for a long time. It 
true, and it cannot be repeated too often, that in 
railway matters the various problems to be solved are 
much less complicated in England than in certain 
other countries. 
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Institution of Mechanical Engineers 


On Friday evening last week the seventy-ninth 
annual general meeting of the Institution of Mech- 
anical Engineers was held in London under the 
chairmanship of Sir Henry Fowler, senior vice- 
president. Subsequently Mr. E. G. Herbert, of Man- 
chester, presented a paper entitled ‘‘ The Measure- 
ment of Cutting Temperatures.” 

In the course of the preliminary proceedings Sir 
Henry Fowler announced that the Council had elected 
Sir John I. Thornycroft an honorary life member of 
the Institution. Sir John has been a corporate mem- 
ber for fifty years. 

We give below a summary of the Council's annual 
report. There was no discussion on it of any moment. 
Mr. Brewer at some length suggested that the time 
was ripe for the Institution to take some steps to 
improve the status of mechanical engineers, but 
beyond favouring the closing of the profession along 
the lines adopted in the medical, legal and other 
callings—-a suggestion which Sir Henry Fowler sub- 
sequently deprecated strongly—he had nothing, so 
far as we could discover, of a constructive nature to 
submit. Captain Edgar Smith raised a question 
regarding the Institution’s contribution of £50 towards 
the fund being raised for the purchase of the ss. Simla 
model engines. Mr. Pendred, dealing with the sub- 
ject, stated that the model would eventually be 
removed to the Kelvingrove Museum, Glasgow, and 
that of the sum required to effect the purchase, 
namely, £400, so far only about £200 had been 
collected. 

At the conclusion of the business of the annual 
meeting Mr. William Reavell, of Ipswich, assumed 
the presidential chair, in succession to Sir Vincent 
Raven, who is at present in India on Government 
business. 


ANNUAL REporT OF THE COUNCIL. 


there was a net gain of 220 in the membership roll, 
bringing the total number of members up to 9805. 
The financial statement exhibited a total expenditure 
of £33,835 4s. ld. and a revenue of £33,963 9s. 7d. 
On the expenditure side £1198 2s. 7d. was incurred 
in connection with research work. The statement of 
revenue included a sum of £1000 transferred from the 
general reserve fund towards meeting the cost of 
publishing the Marine Oil Engine Trials reports. 
The Institution examinations involved an expendi- 
ture of £1490 8s. 6d., of which sum £1066 5s. 6d. was 
recovered by way of examination fees. The National 
Certificates and Diplomas in Mechanical Engineering 
awarded by the Institution in conjunction with the 
Board of Education entailed a net expenditure of 
£439 14s. In England and Scotland 1528 candidates 
attended the national examinations, and among 
them 875 certificates and diplomas were awarded. 

Under the heading of research, the Council reported 
that for the Alloys of Iron Joint Research Com- 
mittee work was continued at the National Physical 
Laboratory under Dr. Rosenhain. Small melts of 
pure iron were obtained and series of pure chromium- 
iron, manganese-iron, and phosphorus-iron alloys 
were prepared, while crucibles and other refractory 
articles suitable for the research work were produced. 
For the Hardness Tests Research Committee work was 
also continued at the National Physical Laboratory 
under the charge of Dr. Stanton. Experiments 
conducted with diamond cones showed that such cones 
can be used for accurate and reliable hardness tests 
on hard materials which cause the ball used in the 
Brinell test to flatten. Under the direction of Pro- 
fessor Stoney, acting for the Steam Nozzles Research 
Committee, work was conducted at Manchester on the 
conversion of the nozzle tester to deal with higher 
pressures than those hitherto used and on the design 
and installation of a gas-fired superheater for 8000 Ib. 
of steam hour. New nozzles, nozzle boxes and 
cages were constructed. For the Wire Ropes Research 
Committee Dr. Scoble, at Woolwich Polytechnic, 
investigated the characteristics of lin. circumference 
ropes made from wires of high tensile strength. 
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THe MEASUREMENT OF CUTTING TEMPERATURES. 
As there was a possibility of the subject of Mr. 


Herbert's paper being anticipated abroad, it was 
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FIG. 1—CALIBRATION CURVE, 


published in the Institution’s Journal at the beginning 
of the year. The substance of the paper was given 
in our issue of January Ist. It may be recalled that 
Mr. Herbert measures the temperatures generated 
when a metal is cut by a tool by making the work and 
the tool two elements of a thermo-couple. The tool 
is insulated from the slide rest or tool-box by mica 
strips, one lead to the millivoltmeter or other measur- 
ing instrument being connected to the tool and the 
other to any convenient part of the machine. For 
non-ferrous metals tools of ordinary steel are used. 
For cutting steel stellite tools are generally used, 
since stellite is a non-ferrous alloy. Even, however, 
ordinary steel tools can be used against mild steel, the 
electromotive force produced by such a couple being 
quite sufficient for temperature measurements, and 
in many cases actually higher than that given by a 
stellite mild steel couple. The couples were cali- 
brated in an electric furnace against a standard iron- 
constantan couple. No difficulty was experienced in 
using oil as a cooling liquid between the tool and the 
work, but if water or an aqueous cutting compound 
were employed a galvanic current was set up. This 
current, it was found, could be avoided by smearing 
the tool thickly with tallow. 

The electromotive force generated was measured 
by means of a unipivot millivoltmeter or, when rises 
and falls of temperature occurring within a small 
fraction of a second were being studied, by means of 
an Einthoven string galvanometer. With the latter 
instrument an arrangement was devised for obtaining 
a permanent photographic record of the temperature 


the photographic arrangement and reproduced some 
of the thermographs obtained with it. 

A typical calibration curve of a stellite-steel couple 
is given in Fig. 1. It will be observed that the voltage 
reaches a maximum value at about 170 deg. Cent. 
and reverses its polarity at about 370 deg. It would 
appear at first sight unfortunate that the curve is not 
of a straight line character, for with its actual form 
there must be some indefiniteness in the temperature 
indications near the apex and in addition any positive 
voltage corresponds to either of two temperatures. 
The parabolic form of the calibration curve did not, 
however, give rise to any great amount of ambiguity 
and was actually found to be advantageous in that, 
for reasons explained in the original paper it enabled 
any partial short circuiting of the couple—-as by 
clogging of the tool with chips —to be readily detected. 
One effect of the parabolic form of the calibration 
curve is clearly shown in most of the thermographs 
accompanying the paper. If the temperature 
generated by the cut exceeds the turning point of the 
calibration curve the record produced will show two 
peaks side by side, the first indicating the attainment 
of the turning point temperature while the work is 
heating up and the second its attainment during the 
subsequent cooling. The maximum temperature 
attained is indicated by the foot of the trough between 
the two peaks and is given by some point on the right 
hand branch of the calibration curve. If there is 
only one peak the implication is that the temperature 
reached is less than the turning point of the curve. 

Some additional information not in the original 
paper, but of great interest, was communicated to 
the meeting last Friday by Mr. Herbert. Brief 
reference was made in the paper to a method of investi 
gation employing a surfacing cut on the end of a bar. 
As the tool travelled from the centre outwards or 
vice versd there was a gradual uniform change in the 
cutting speed. The temperature graph obtained from 
such a test should be a smooth curve if the metal is 
uniform and if its machinability is not affected by 
any of the temperatures generated by the cutting 
action. If, however, at any point the resistance ol 
the metal to the action of the cutting tool increases 
or decreases, the fact of its doing so should be indi 
cated by a peak or depression in the voltage curve. 
Many records of this description were made at first 
with the string galvanometer and afterwards with the 
millivoltmeter. With the latter instrument readings 
were made every five seconds. The sluggish nature 
of the millivoltmeter was found to have the advantage 
that it averaged out the rapid fluctuations produced 
by the breaking up of the chip, vibration, and other 
accidental causes. = ai 

Two typical graphs obtained with this method of 
experimenting are reproduced in Figs. 2 and 3. Only 
one explanation, in Mr. Herbert’s opinion, can account 
for the interrupted rise in the curves. As the cutting 
speed is increased, a “free cutting’ range of tem- 
perature is reached by the steel over which its resist 
ance to cutting declines. Fig. 4 shows one of the mild 
steel test pieces. The bright ring called a “ Whitaker 
ring,” after the assistant who first called Mr. Herbert's 
attention to its significance, corresponds with the 
depression in the voltage curve. The diameter of the 
ring can be increased or decreased at will by decreas 
ing or increasing either the lathe speed or the depth 
of eut. This ring is familiar to all turners, but so fat 
as Mr. Herbert is aware, its significance has not 
hitherto been investigated or explained. The ring 
can be produced in all crystalline metals from tin to 
tool steel. Under the microscope Fig. 5 
the ring is found to have a freely cut, smoothly finished 
surface, which contrasts with the plucked and torn 
surface on either side. The character of the chips 
produced from the ring and from the portions inside 
and outside it is different, as is well shown in Fig. 6. 

Mr. Herbert explains the phenomenon in terms of 
the work-hardening capacity of metals. With his 
pendulum hardness tester he measured this capacity 
by taking successive “scale ’’ hardness tests on the 
same spot on the specimen. Making the tests with 
the specimen heated to different temperatures, he 
obtained the curves given in Fig. 7. The deep depres- 
sion marked D 2, occurring between 100 deg. and 150 
deg. Cent., shows that at this range of tempera- 
ture the metal does not work harden to the same 
extent as it does at lower and higher temperatures. 
This depression, according to Mr. Herbert, coincides 
with the “free cutting range” of temperatures. 
Metal cut within this range is only slightly hardened 
by the action of the tool, with the result that it cuts 
freely, leaving a smooth finish, less heat is generated, 
@ flowing helical chip is produced, and a bright 
Whitaker ring is formed. In Fig. 7 three depressions, 
D,, D, and D, are shown in the work-hardening capa 
city curve. Three corresponding Whitaker rings aro 
sometimes found on the work. 


see 


Mr. William Taylor, called upon to open the dis 
cussion, remarked that Mr. Herbert’s paper provided 
an excellent illustration of what the Institution was 
doing for its members. The difficulty which chiefly 
faced most engineers to-day was to discover some 
method of reducing costs of production without 
lowering wages and salaries. Since the cutting of 


metals constituted about 90 per cent. of the work 
carried out in the average engineering establishment, 
Mr. Herbert’s paper dealt with a very important 
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Mr. Herbert’s contributions to engineering science, 
from his tool steel testing machine to his pendulum 
hardness tester, he remarked that the beautiful 
experiments described in the paper submitted that 
evening opened the way for us to discover what 
happened when metal was cut, to gain knowledge 
which we ought to possess but did not. Since the 
days of his boyhood, he continued, he had been 
familiar with the Whitaker ring, but until he heard 


the beating of the human heart, to record the tem- 


peratures occurring inside @ gas engine cylinder, and | 


to detect explosions and noises occurring at a great 
distance, but never before, so far as he knew, had it 
been employed for the purpose to which it had been 
put by Mr. Herbert. In the diagrams given by the 
galvanometer minute vibrations were always present. 
Mr. Herbert seemed to suggest that these vibrations 
were due to variations in the cutting temperature, 











investigated the cutting temperatures generated at 
the edges of deep holes, or whether such an investiga- 
tion presented an insuperable probiem. 

Mr. Herbert, replying to the discussion, stated that 
Mr. Taylor’s remarks regarding the effect of many 
small reductions as opposed to one large reduction 
seemed to be further illustrated by the fact that thin 
chips taken with a cutting tool were hardened to a 
greater extent than thick chips. Dealing with Pro- 
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FIGS. 2 AND 3--THERMO-COUPLE RECORDS OBTAINED DURING THE SURFACING OF THE END OF A STEEL BAR 


Mr. Herbert's explanation of it he had never appre- 
ciated its significance. Regarding the work hardening 
of the metal being cut under the action of the tool, 
he recalled enquiring when on a visit to the works of 
the British Aluminium Company, whether the metal 
hardened most by small reductions 
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FIG. 4-WHITAKER RING ON STEEL BAR 

or by one large reduction, and was told by undoubtedly 
That fact was in keep- 
Mr. Herbert's results, the 
to be derived from taking large cuts. It 
was also borne out by practical experience in the 
If light cuts were taken, the 
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FIG. 5—-MAGNIFIED VIEW 


OF RING 
file quickly became worn, while with heavy cuts it 
would last a long time. 

Professor E. G. Coker remarked that the Einthoven 
galvanometer was an instrument capable of the most 
varied application. It had been used to investigate 


but he himself felt that might 
some effect within the galvanometer. 
the calibration of the Professor 
Coker remarked that Mr. Herbert was limited in his 
choice of elements by the fact that one of them had 
to possess of cutting the other. That 
fact lay at the root of the form assumed by the 
calibration Fig. 1 herewith—and was 
the cause of the existence of the point of inversion 
and the double-value difficulty to which it gave rise. 
It would be better, he argued, to remove that diffi- 
culty rather than strive to convert it into an advan- 
tage, as Mr. Herbert had done. It was not, however, 
easy to see how the difficulty could be removed. No 
benefit was to be derived by applying a steady electro- 
motive force to the couple, while the insertion in the 
circuit of an inverted stellite-steel junction placed in, 
say, @ bath of aniline, would not enable the experi- 
menter to work wholly the straight right-hand 
portion of the calibration curve, but would simply 
displace the curve over to the right without affecting 
its parabolic form. 
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FIG. 6--CHIPS FROM END OF BAR 


thing with a therme-couple formed by inserting a 
wire of suitable metal into the nose of the tool. 

Mr. J. H. Hyde, of the National Physical Labo 
ratory, criticised Mr. Herbert's interpretation of his 


temperature records, and remarked that it was un 


fortunate that the galvanometer gave such a wide 
band for the zero line. The range of temperature 
covered by that band was 70 dex. Cent. Again, 


as regarded the vibrations at the peaks in the record, 
he argued that a mean should be struck between the 
crests and the troughs. He was surprixed to find that 
Mr. Herbert. had joined one terminal of the thermo 
couple circuit to a point on the lathe bed, for by 
so doing the spindle of the lathe formed pact of the 
circuit. Such a course, he himself had found, intro- 
duced an element of resistance at the spindle, which 
had to be taken into account in interpreting the read- 
ings given by the galvanometer. It would, he con- 
tended, have been better to have attached a copper 
disc to the spindle, and allowed it to dip into a mercury 
trough. 

Mr. F. E. Robinson asked the author if he had 


fessor Coker’s remarks on vibration in the galvano 
meter records, he said that two causes mainly con 
tributed to their presence, namely, the passage of 
carts along the road outside his works and the pres 
ence of a line shaft with a bearing on the wall of the 
room in which the galvanometer was set up. As 
far as possible, quiet times were chosen for the ex 





periments. Nevertheless, he had sometimes sus 
pected that there were vibrations in the electro 
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motive force arising from some instability in the 


thermo-couple itself. Replying to Mr. Hyde, he said 
that the width of the zero line in the thermographs 
was not caused by vibration, but represented the 
width of the slot through which the light penetrated 
to the photographic plate. In effect the slot moved at 
right angles to its length, giving a broad band, until 
the temperature rose when the slot moved parallel 
with its length and gave a sharp line. There was 4 



































































240 





THE ENGINEER 





Fes, 26, 1926 








great deal of contact between the lathe spindle and 
its bearings, and he did not think the resistance at 
that point was comparable with that of the galvano- 
meter itself. In reply to Mr. Robinson, he stated that 
experiments on the temperatures produced during 
drilling operations were very difficult to carry out. 








The Motor Liner Asturias. 


To-pAyY about noon the motor liner Asturias, which 
is the most recent addition to the large fleet of the 
Royal Mail Steam Packet Company, leaves South- 
ampton on her maiden voyage to South America. 
The ship bears the notable distinction of being the 
largest and most powerful motor passenger vessel 
afloat, anc for this reason she has already attracted 
considerable attention. We referred to her main pro- 
pelling machinery in our issue of January Ist, and two 
weeks ago we gave brief particulars of her recent 
successful trials. The occasion of her departure, 
however, from these shores is an incident of note in 
the annals of marine engineering, and some further 
reference to the ship and her engines may now be 
made. Many fine vessels have left the yard of Har- 
land and Wolff, at Belfast, but the Asturias is an out- 
standing ship among them. The photographs/ we 
reproduce to-day give a good idea of her appearance 
and of the arrangement of her main engines ; but it is 
to be regretted that no drawings of the engine-room 
lay-out are available, as the owners do not desire to 
publish them at the present time. 

The Asturias was launched on July 7th, 1925, and 
was completed about the end of last vear. The 


trials 


40ft. Seating accommodation is provided for 412 
passengers at small tables, arranged for two to twelve 
persons. A general decorative scheme in the French 
Empire style has been employed, and fine effects 
have been obtained with the marble columns, the 
moulded ceiling, and the good arrangement of bronze 
electric light fittings. Another important public 
room is the social hall, which we do not illustrate. It 
is a well-lighted, richly furnished apartment, and it 
is provided with a stage at the forward end, whilst a 
parquet floor is laid for dancing. The first-class 
lounge, the reading room and the writing room are 
all excellent examples of the best work of Kent’s 
and Robert Adam’s periods, and are taken from actual 
examples of the artists’ work at Houghton House, 
Norfolk, and Harewood, Yorkshire. 

At the after end of the first-class accommodation 
are the two rooms illustrated by Figs. 5 and 6. The 
view reproduced in Fig. 5 shows the smcke-room of 
the William and Mary period, which is panelled in 
cedar wood, after the manner of the rooms at Belton 
House, Lincolnshire, where Grinling Gibbons did 
some of his best work. A finely designed fire-place, 
taken from the Blue Drawing-room at Ham House, 
with Grinling Gibbon’s carving, is arranged on the 
forward side of the room. The plaster ceiling, the 
cut-glass electroliers and the walnut furniture of the 
period, all go to make a very comfortable room, which 
is light and well ventilated, and should be cool and 
pleasant, even under tropical conditions. 
striking public room is the winter garden on the top 
deck of the ship, which is decorated in quite effectively 
Moorish style. Fig. 6 is from a view taken in this room. 
The reoms last referred to are all connected by a 
staircase at the after end of the first-class accom- 
modation. We may also briefly refer to the specially 











measured mile trials at Skelmorlie and the cruising | decorated children’s play-room, and to the large 
both showed that her performance was | swimming bath below on the orlop deck. The 
— 
; 
| 
| 
L ~~ ~~ j 








FIG. 1—THE R.MS.P. MOTOR LINER ASTURIAS 


satisfactory, and the developed was 
in of that for which was designed. 
She was built to conform to the requirements of the 
Board of Trade and the Spanish laws, and is equipped 
with the latest safety and navigational appliances. 
Her overall length 655ft. 8in., her breadth 
of 78ft. and her depth of 45ft., and the gross 
tonnage of 22,500. As will be seen from the illus- 
tration, Fig. 1, has a straight stem and a 
cruiser stern. Her funnels-—of which only the after 
one are somewhat shorter than usual, and 
their squat appearance has given rise to comments, 
both favourable and adverse, according to the taste 
of the observer, but it cannot be denied that they 
give to the ship quite a distinctive appearance. 

The passenger accommodation is arranged for 
three classes, and a total ship’s complement of about 
1800 passengers and crew will be carried. There are 
six cargo holds, some of which are for refrigerated 
cargo, while eleven water-tight bulkheads divide the 
hull into twelve corrpartments. Oil fuel and water 
ballast are carried in the double bottom, which runs 
and aft. The first-class accommodation 
arranged on six decks amidships, whilst third-class 
passengers are carried in comfortable quarters for- 
ward, and second-class passengers in well-designed 
public rooms and cabins aft of the first-class accom- 
modation. The members of the crew are provided 
for right aft, and deck officers and engineers have their 
quarters near the bridge and the engine-room respec- 
tiv ely . 

In the four illustrations opposite, 
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are pleasing in character, and they are treated in | 


Georgian style. 

Fig. 4 is a view of the first-class dining saloon 
on A deck looking forward. This apartment has a 
total length of 94ft., with an extreme width of 74ft. 
and the centre portion, which is two decks or 17ft. 


| Glasgow. 


cabin accommodation, particularly the first-class, is 
well planned and is fully in keeping with the high 
standard set in the public rooms. jReference may be 
made to the second and third-class apartments. The 
second-class rooms are well furnished and the dining 
saloon extends the full width of the ship. Other 
rooms include a verandah, a smoke-room and a social 
hall, with a spacious promenade deck. The third- 
class accommodation forward is on a very good scale, 
and generous provision has been made for the com- 
fort and well-being of passengers in this class. 

In between the first and second-class accommoda- 
tion are the galleys, kitchens and stores. A very 
complete selection of kitchen machinery has been in- 
stalled, and the cooking and baking apparatus are of 
the latest electric type supplied by John Phillips 
and Co., Ltd., of Glasgow, and Henry Wilson and 
Co., Ltd., of Liverpool. Labour-saving apparatus 
and heaters have been freely used both in the kitchen 
and the dining saloons. There is a well-equipped 
laundry arranged aft, the machinery for which was 
supplied by Thomas Bradford and Co., Ltd., of Man- 
chester. 

Reference may here be made to the passenger and 


service lifts and hoists, of which there are seven. The 
wireless telegraph, telephone and bell systems 
are also of the most modern type, whilst 


efficient fire-fighting apparatus has been installed 
throughout the cabin, machinery spaces and 
holds, of the Clayton and Firefoam types. 

Among the navigation apparatus we noted new 
engine-room telegraphs by Siemens Bros. and a Star- 
Port helm indicator of the O'Neil type, showing at any 
time by visible signals the position of the rudder. 
The bridge is fitted with Kent’¢ clear view screens, 
and the compasses and a sounding machine were 
supplied by Kelvin, Bottomley and Baird, Ltd., of 
An interesting sounding instrument in the 


| chart room is the Echo Receiving Gear, Admiralty 


| 
} 
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system—which was described in our Supplement of 
November 20th last—supplied by H. Hughes and 
Son, of London. Here is also the master clock for the 


high, has a maximum length of 60ft., with a width of | Pul-syn-etic time system of clocks, fitted throughout 





Another | 


the ship by Gent and Co., Ltd., of Leicester. The 
syrens are of the compressed air and steam types, 
electrically controlled, and the former is fitted with 
the Sperry white smoke plume attachment for making 
@ visible as well as an audible signal. 

Other deck machinery includes the Welin tyre 
davits and Vangunco boat-lowering gears for the 
lifeboats and motor boats. The larger deck auxiliaries 
include a 75-kilowatt emergency generating set, placed 
well above the water line; a Harland-Hele-Shaw 
Martineau steering gear; and a 136 horse-powe: 
electrically driven Clarke Chapman anchor wind- 
lass. A large warping winch, electrically 
opereted, was supplied by John H. Wilson and Co., 
of Liverpool. Right aft are two Harland electrically 
driven geared capstans, each of 150 horse-power. 
All the water-tight doors--which are of the Stone 
pattern—-are electrically operated from the bridge 
and are fitted with automatic indicators. 

The cranes serving the cargo hatches are of the 


also 


Fullerton, Hodgart and Barclay type, worked by 
hydraulic power. The control handles are con- 
veniently arranged at the sides of the batches. Most 


of the cranes are designed for a normal load of 30 ewt.., 
but forward of the bridge are two larger double- 
geared cranes, which are designed to lift 2) and 5 tons 
respectively in single and double gear. The heating 


and ventilating appliances are designed so as to 
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FIG. 2—MAIN ENGINE-—VERTICAL SECTION 


make the ship comfortable in the cooler home waters, 
as well as in tropical climates. Electric heaters of the 
vapour heater type are employed for cabin use 
generally. For ventilation over fifty large fans are 
supplied, and are supplemented by about 500 
ceiling and cabin fans. 


THE Main ENGINE-ROOM. 

We reproduce on page 244 a series of photographs of 
the main engine-room, one view alone, the last one, 
being taken in the auxiliary engine-room. It 
hardly necessary to describe the main engines in 
detail, as this we have already done for an engine of the 
same type in our issue of February 27th, 1925, and 
again for the Swedish liner the Gripsholm in Tar 
ENGINEER of December 4th last. Some small differ- 
ences in design or construction may, however, from 
time to time be mentioned in the course of our descrip- 
tion. The two main motors are placed a little aft 
of amidships, and they consist of two eight-cylinder 
four-cyele double-acting Harland-B. and W. type 
inarine oilengines. At the forward end of each engine 
there are twin air compressors, driven from the main 
crank shaft, which serve.to provide the blast’ injec- 
tion air. Each main cylinder has a bore of 840 mm. 
and a stroke of 1500 mm., and the two units are 
designed for a normal output of 20,000 indicated or 
15,000 brake horse-power, when running at a speed 
of about 115 revolutions per minute. Drawing 
Fig. 2, which corresponds to a section through the 
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the chief points in the engine design. 
combustion space is slightly offset from the cylinder, 
and the valves, with the exception of the vertical 
exhaust valve, are placed obliquely, as shown. At 
the top of the engine the valve gear accords with that 
of the single-acting type of engine ; indeed, as regards 
most points in the construction the two designs are 
not dissimilar. Both the top and the bottom levers are 
operated by push-rods, worked from the cam shaft 
mid-cylinder level. 

‘The view, Fig. 7-—see page 244—-shows the engines 
as seen when entering the engine-room from the work- 
ing alleyway. The spring supported exhaust pipes 
will be noted at the forward end of the engine-room, 
where they are carried up to join the two silencers 
in the engine hatch and afterward discharge into the 
aft funnel. The air inlet trunks, with intakes at 
either end, are neatly stowed at the sides of the engine- 
room, just above the cylinder tops. The top platform 
is common to both engines, with a grating between 
and ample room is thereby given for removing valves 


at 


The bottom | 


At the lower intermediate platform—see Fig. 9 
access is given to the bottom valve gear, and at the 
end of the engine to the air compressor valves. 
Siemens pyrometers are fitted,so that exhaust tem- 
peratures, both top and bottom, can quickly be 
determined and checked. Illustration Fig. 10 is a 
view looking aft in the starboard engine-room wing ; 
it shows the level ofgthe bottom platform and 
the sunk platform of the engine-room wings, which 
is about 3ft. lower. In this view the manquvring air 
receivers and some of the lubricating oil filters will 
be seen. The clear space at the control station between 
the main engines at bottom platform level is well 
illustrated by Fig. 11. 1t shows both starting controls 
as seen when looking forward. Immediately in 
front of the operator are the two quadrant levers 
which control the admission of starting air and fuel 
to the top and the bottom sides of the cylinders 
respectively, and the right the reversing 
lever for operating the servo motor, which brings 
the ahead or astern cams into position as required. 


to 1s 


fresh water, and special circulating pumps with coolers 
are provided. There are also lubricating oil coolers, 
pumps and filters for piston cooling and lubricator 
oil service, which are placed in the wing spaces. At 
each side of the engine-room there are two mancuv! 

ing air compressors, driven by 180 brake horse-powet 
motors at 250 revolutions per minute. The manceuvring 
is stored at 25 atmospheres pressure in six steel 
cylinders, about 6ft. 6in. in diameter, with a length of 
23ft. 6in., which are grouped three units in the port 
and starboard One group of 
these receivers is illustrated in Fig. 10. Other pumps 
include a Drysdale Centrex bilge pump, circulating 
pumps, and the oil fuel transfer pumps. Firefoam 
apparatus is installed in the engine-room. We were 
generally impressed by the spaciousness of the engine 
room and its arrangement. Although there appeared 
to be ample ventilation, additional suction fans are 
fitted in the engine hatch in order to remove any 
trace of oil vapour. The running of the main engines 
appeared to be very satisfactory and free from vibra 


air 


wings respectively. 
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FIG. 3- FIRST-CLASS ENTRANCE ON B 








DECK 
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FIG. 5 FIRST-CLASS SMOKING ROOM 


and overhauling generally. For assisting in this work 
each engine is served by two 10-ton electric cranes, 
mounted on overhead runways, and controlled from 
the centre of the top platform. Hand cranes are 
also fitted for lifting out the valves. In addition to 
the main platform between the engine, small plat- 
forms are provided at intervals between the cylinders, 
so that the valve gear can be overlooked with ease ; | 
it is also possible to walk round the engine without | 
difficulty. In passing, we may remark on the oiling | 
system adopted for the valve levers and rods, which 
consists in supplying oil under slight gravity pressure | 
to the centres of the fulcrum spindles. tor which | 


pipes carry the oil to the push-rod joints, after which 
it serves to lubricate the cam rollers. Thus little 
attention to oiling is required at top platform level. 
The upper middle platform—shown in Fig. 8- 
gives access to the cam shaft and the two manoeuvring | 
shafts, which lift the rollers from the cams when 
reversing is taking place. We noted that the general 
lighting of the intermediate platforms was very good, ' 





An automatic ahead and astern indicator is also 
fitted. To the left of the operator are the various 
controls for manoeuvring air, blast air, &c., with 
suitable cross connections between the engines ; 
further left is the gauge board, with all the necessary 
pressure gauges. The blast receivers, of which there 


are three to a unit, are grouped at the forward end 


of the bottom platform. At the after end of each 
engine a small fivy-wheel is fitted; it engages by 
means of worm gearing with the 25 brake horse- 


power, 220-volt turning motor. A thrust bearing of 
the Michel type is fitted between the fly-wheel and 
the propeller shaft. 

We were interested to note that a Ford torsion- 
meter, made by Siemens Brothers, has been fitted 
in the ship. In the space forward of the main engines 
there are situated the lubricating oil pumps, an 
emergency steam-driven air compressor, and salt 


| water circulating pumps, by W. H. Allen, Sons and Co., 


Ltd., for the air compressor and exhaust jackets. 


The cooling water for the main cylinder jackets is ' 





FIG. 6—-THE WINTER GARDEN 


tion, which is perhaps contributed to by the careful 
balancing, the arrangement of the order of firing, 
which, we understand, is based on the principle of 
placing consecutively firing cylinders as remote from 
one another as possible, so as to avoid local elastic 
strain in any part of the crank shaft, and the stiff 
cross bracing of the two sets of motors, both at the 
centre and the ends of the engines. 


THe AUXILIARY ENGINE-ROOM. 


Forward of the main engine-room is the auxiliary 
engine-room, in which four four-cylinder Harland- 
B. and W. generating units, each designed to 
give a normal output of 400 kilowatts at 220 volts, 
when running at the moderate speed of 165 revolu- 
tions per minute, are placed. Fig. 12 is a view at 
the forward end of this engine-room taken over the 
generators. At this end of the room is a long switch- 
board gallery with the sixteen panels which serve 
the lighting and power circuits of the ship. This 
board also interconnected with the emergency 
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generator switchboard at top deck level. At the 
after end of the auxiliary engine-room are arranged 
two heating boilers, of the Cochrane oil-fired 
type, designed for a working pressure of 100 Ib. 
per square inch, and fitted with Clyde oil-fuel burning 
apparatus. At this end of the engine-room is also an 
engineers’ workshop, with a lathe and drilling machine. 
At the top platform level various stores are arranged, 
leading off the engine-room. ‘The machinery in the 
auxiliary engine-room wings includes the oil pumps 
and heaters for the boilers, circulating water and auto- 
matic ball-float operated fresh-water pumps, which 
serve the Buhrings filters and clarifiers in the tank 
house on the top deck. In this room an S O S emer- 
gency bilge pump of 180 tons per hour, by Drysdale, 
is also fitted. There are also lubricating oil pumps for 
the generator engines, and centrifugal oil cleaners of 
the De Laval type. Centrifugal cleaners of the Sharples 
type are employed for the fuel oil. An interesting 
group of machinery in the port wing is the pumping 
equipment, accumulators, &c., for the hydraulic 
cranes on deck. The pumps and accumulator were 
built by Fullerton, Hodgart and Barclay, Ltd., of 
Paisley, and the Ward-Leonard electric controls were 
supplied by Laurence Scott and Co., Ltd., of Norwich, 
which firm also built several of the pump and 
crane motors aboard the ship. We hope to 
refer to the hydraulic cranes and control gear 
in @ later article. The refrigerating machinery is 
arranged in a special compartment forward of 
the auxiliary engine-room. It was supplied by 
J. and E. Hall and Co., Ltd., of Dartford, and 
is electrically operated by Laurence Scott variable- 
speed motors, which give considerable flexibility to 
the plant. The circulating pumps, brine pumps and 
brine booster pumps were made by Drysdale and Co., 
Ltd., of Yoker, Glasgow. 

The Asturias earries in all nineteen engineers. 
There are senior and junior Chief, second, third and 
fourth engineers, three fifth engineers and five sixth 
engineers, besides two electricians and a refrigerating 
engineer. 

In the course of this short description we have 
only recorded some of our impressions of the ship and 
her machinery. There is no. doubt that the Asturias 
will mark a new era in large motor-propelled liners. 
Her sister ship the Aleantara is expected to be com- 
pleted during the course of the year. 








Agricultural Machinery Exhibition 
at Brussels. 


By our Special Representative on the Continent. 


Tue thirteenth annual exhibition of Agricultural 
Machinery, organised by the ‘* Société de Mécanique et 
d’Industries Agricoles,”” was opened at the Palais 
du Cinquantenaire, in Brussels, on February 20th. 
The scope of the Exhibition may be indicated by 
comparing it to a combination of the machinery and 
implement sections of the R.A.S.E. and the Smith- 
field Shows in England, held in a building with a 
remarkable resemblance to a glorified Olympia— 
galleries, annexe and all. One missed the turf and 
the sky and the open air which are such pleasant 
features of the English Royal Show, but the hum of 
thrashing machines and the sight of steam and oil 
engines in motion did much to obviate the kind of 
cold-storage atmosphere which pervades the machi- 
nery at Smithfield. The Brussels Show was organised 
under the patronage of the Belgian Minister of Agri- 
culture. Admission cost only two francs, or 44d. 
in English money, for those who had not got tickets ; 
soldiers and members of Agricultural Societies were 
admitted at half price, and school parties could enter 
free. A catalogue of 270 pages was sold at one franc, 
with every exhibit listed in both French and Flemish, 
in accordance with the bilingual] custom for all official 
publications in Belgium. The Hall, with its galleries 
and annexe, contains 170 different stands, generally 
of large dimensions, and well filled with machinery, 
and the Exhibition, on the whole, had an air of serious 
business. There were no refreshment bars, and 
smoking was forbidden, which seemed curious when 
steam and oil and petrol engines were allowed to be 
operated, and stoves were in service here and there. 
The floor certainly was not combustible, as it was 
formed of loose grit and sand, which looked more 
pleasant than it felt to walk on. 

Belgium is essentially a country of small farms, 
and this feature was reflected in the agricultural 
machinery. The horse can well hold its own against 
the agricultural tractor, though the latter finds its 
uses, and many of the well-known types were ex- 
hibited, the Austin being the only one we noticed, 
of English design. It may be significant of a change 
in agricultural conditions that several of the portable 
machines, such as thrashers, were fitted with electric 
motors for three-phase current at about 220 volts. 
Some of the milk-separators were also motor driven. 
In one particularly neat arrangement the motor was 
of } brake horse-power, running at 2800 revolutions 
per minute; it was totally enclosed, and merely 
formed a cylindrical projection from the side of the 
machine, about the size of a pint pot. Current was 
supplied from a 220-volt circuit by means of a plug 
flexible connection, The motor not only drove 


and 


the separator, but a slow speed shaft on the latter 
was connected to the spindle of a barrel-churn about 
6ft. away by a telescopic shaft and a flexible clutch 
of the simplest possible description, so that the churn 
was driven as well as the separator. The development 
of electrical driving for farm machinery was also 
indicated by the exhibition of electric motors by no 
less than fourteen different tgms. ‘Che Etablissements 
R. A. Lister, whose works are at Landen, showed 
electric motors ranging from 1-5 horse-power to 
6 horse-power, all for three-phase 220-volt current. 
The 2 and 3 horse-power sizes were plain slip-ring 
motors, and above this size short-circuiting devices 
were fitted. Messrs. Lister were also among the 
twenty-two firms showing petrol motors, these appar- 
ently being a production of their Dursley Works. 
The vertical totally enclosed petrol motor seemed 
to have found much more favour than the horizontal 
hopper-type design, but the jatter still had its sup- 
porters, possibly on account of price. The Usines 
Deville et Cie., of Charleville, France, were prominent 
amongst the exhibitors of vertical petrol motors. 
Their list price for a 1} horse-power motor at 500 
revolutions, weighing 265 lb., was 2750 Belgian francs, 
free on rail at Brussels. For a 4 horse-power motor, 
at 410 revolutions, weighing 720 lb., the price was 
4125 frances ; while for an 8 horse-power motor, at 
350 revolutions, weighing 13201b., the price was 
5800 franes. The powers given are the maximum 
ratings, and the prices include everything necessary 
for the motors to be put to work... For an extra 720 
francs the motors would be supplie ona hand-carriage, 
and for another 80 francs the carriage would be fitted 
with shafts. The company has realised the require- 
ments of an agricultural market by keeping a dozen 
motors of each size at Brussels ready for iristant dis- 
patch, and also carrying a complete stock of spare 
parts in the same city. 

The Belgian ploughs struck one as lighter than 
the English ploughs, and a very common type was a 
single-furrow plough adapted for ploughing either a 
right or left-handed furrow. The skim-coulter, knife- 
coulter, share and mould-board were all duplicated, 
and either set could be rotated as a unit about the 
backbone of the implement, and swung down into 
action as desired. The change-over is apparently 
made at the head-lands to suit the Belgian system of 
ploughing, which seems to an outsider a tedious way, 
though one does not care to criticise a system which 
has doubtless been evolved to suit local conditions. 

Like British makers of agricultural implements, 
the Belgian manufacturers seem to compete with one 
another with regard to brilliance of colour effects. 
Both seem, however, to agree that a light blue is the 
best general colour for a plough and also for a cake- 
crusher, but the continental maker has found ways of 
obtaining even more fearful contrasts with reds and 
yellows than one usually meets in England. More- 
over, this riot of colour has partially extended to 
thrashing machines, which do not in England usually 
appear painted otherwise than in a modest sort of 
pink. Nobody yet seems to have found a reason why 
agricultural machines should be so violently coloured. 
It seems to be a universal tradition that they must 
be so, and the custom of gaudy colouration is much 
too old to be due to any post-war movement to get 
“ brighter agriculture.” 

The grass-cutting, hay-tedding and reaping 
machines differed little, if at all, from those familiar 
in England, the designs of such machines being almost 
as international as their sales. Among British makers 
one noticed the names of Ruston-Hornsby and 
Harrison, McGregor, while a Clayton thrashing 
machine and a Bamford hay-loader were also in 
evidence. Such British machinery as there was in 
the Exhibition was always on the stand of an agent, 
no firm exhibiting directly. Among the minor 
machines of continental design a hand-operated 
grindstone struck one as curious. The stone was 
driven by bevel wheels so that the crank handle 
rotated in a plane across one end of the machine. 
The bevel gearing certainly gave about a 50 per cent. 
increase in s , but whether it was adopted in 
preference to spur gear for mechanical reasons, or 
whether the position of the crank handle was sup- 
posed to make it possible for a man to turn the stone 
with one hand and hold the work with the other 
was not clear. One of the most interesting machines 
at the Exhibition was a flax puller on the stand of 
Messrs. Sabbe et Claix, of Winckel St. Eloy. As the 
machine goes along a series of long fingers, a few 
inches apart, are continually thrust sideways into the 
standing crop, and guide the stems to a place where 
they are pinched between rubber bands and so pulled 
out of the ground. To pull flax by machinery without 
injuring the crop or leaving a lot of it standing is an 
extremely difficult problem, and possibly an insoluble 
one under all conditions of crop and soil, but the 
machine in question deserves success, if only for the 
mechanical ingenuity displayed in the design. One 
often finds ingenuity of a high order displayed in 
connection with agricultural machinery, the self- 
binder, swath turner, hay tedder and potato digger 
all being examples of it. Another novel machine 
was one for lifting beetroots on the stand of Landrain 
Fréres, of Fexhe-le-Haut-Clocher. As the machine is 
pulled along two rows of the roots are lifted out of 
the ground sirmoultaneously by pairs of inclined shafes, 
which pass between the rows. The roots are brought 
by the forward motion of the machine on to a sort of 


inclined teble. formed of four transverse rows of 
spiked wheels, which are driven at high speed by 
chains and gearing from the road wheels. Being 
violently tumbled about by going up this inclined 
table, the dirt is knocked off and can fall freely 
through the table. The roots are fed by the motion off 
the table to a small cross conveyor at the end, which 
delivers them in a row at the side as the machine goes 
along. 

The greatest contrast with British 
regards machinery was noticeable in the case of 
‘portable steam engines. There were as many as six 
of these at the Exhibition, which may not seem a lot 
to those familiar with agricultural exhibitions of 
twenty years ago, but it is more than have been seen 
together at the R.A.S.E. Show for several years, so 
universal has the oil engine become as a prime mover. 
In not one instance did any of the Brussels engines 
resemble British practice. In two of the engines 
which were built by French firms the fire-box was 
cylindrical, and was contained in a cylindrical casing 
like a sort of vertical boiler, from the side of which 
the main boiler barrel extended. Ordinary fire-tubes 
through this barrel connected the fire-box to the 
smoke-box. In one case the fire-box was at the back 
of the whole engine, but in the other it was at the 
front, as judged by the road wheels. The engines 
looked like horizontal open type land engines, self 
contained on a continuous bedplate bolted to the 
top of the boiler. Flat slide bars at the sides of the 


practice as 


crosshead were used, and the crank webs were 
machined square. The Belgian engines, all four of 
which were running under steam, had _ boilers 


consisting of a horizontal shell containing a flue an« 
furnace like a Cornish boiler. This flue, however. 
did not go right through, but terminated in a com 
bustion chamber, from the top and sides of which 
return tubes led the gases back to the smoke-box 
around the front of the furnace. By undoing a 
circumferential bolted joint behind the smoke-box 
the whole of the furnace, flue, combustion chambe 
and return tubes could be withdrawn together for 
cleaning and inspection. As in the case of the French 
portables, those of Belgian make seemed to favour 
self-contained engines bolted to the boiler top, but 
bored guides were used. The workmanship of all the 
portable engines seemed thoroughly good, and the 
use of cut cranks, polished all over, showed that even 
an unnecessary amount of work was not objected to. 
All the engines were comparatively small, probably 
about 14 to 16 brake horse-power. The usual steam 
pressure was 10 kilos., or about 140 lb. per square inch. 

The Exhibition, which closes on February 28th, 
was very well worth a visit by everyone interested in 
agricultural machinery, for so large and well arranged 
a collection of farming implements and apparatus 
is rarely brought together, or can be seen under such 
advantageous circumstances. 





DRIVING A CABLE TUNNEL UNDER THE 
THAMES. 


AT a meeting of its Association of London Students, 
held at the Institution of Civil Engineers on Wednesday, 
February 17th, at six o'clock p.m., Mr. David Anderson, 
M. Inst. .C.E., in the chair, Mr. D. 8. Matheson read a 
paper on “ Subaqueous Tunnelling in Compressed Air 
with reference to the Barking Power Station Cable Tunne! 
under the River Thames.” 

The author described how the 7ft. internal diameter 
tunnel was constructed for the County of London Electric 
Supply Company, Ltd., and stated that it is to be used for 
conveying electric cables from the recently completed 
power station to the south bank of the river Thames. It 
was found, he explained, that unless this tunnel were built. 
a detour of several miles would be necessary in order to 
carry the cable across the river. A description was given 
of the preliminary work which had to be carried out before 
the preparation of the working drawings. It consisted of 
the determination of the geological strata by trial borings. 
the taking of soundings of the river bed directly above the 
line of the tunnel, the establishment of a. bench mark at 
the south shaft directly across the river from a fixed bench 
mark at the north shaft, and triangulation to determine 
the actual distance across the river. The trial borings 
disclosed the fact that the ground to within 6ft. or 7ft. 
of the surface was Water bearing, and also that the tunnel 
would be entirely in chalk, the axis being approximately 
at a level 95ft. below ground level at the shafts. Almost 
full static head was encountered, which necessitated a 
pressure of 35 lb. per square inch gauge to keep the work- 
ings dry. 

The shafts and first lengths of tunnel were constructed 

in free air. Both shafts were sunk at the same time and 
tunnelling was commenced simultaneously from both 
shafts. In the north shaft the volume of water coming in 
during the work in free air made it impossible for the work 
to be carried out expeditiously. In an endeavour to allow 
of the sinking of the shaft and a length of tunnel sufficiently 
long to accommodate the air lock being completed it was 
decided to cementate the surrounding ground by pumping 
cement grout in under high pressure. 
During the working in compressed air a complete record 
was kept of the number of cases of illness, and the author 
gave some interesting statistics in connection with caisson 
disease, it heing found that the percentage of illness was 
greatest amongst those unaccustomed to high pressures. 








A prece of Major A. M. Taylor's 150,000-volt cable, 
which has been tested up to 725,000 volts, is being exhi- 
bited at the British Industries Fair. 
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Railway Matters. 


Tue morning boat train for the Dover—Ostend route 
now leaves Victoria at 9.15 instead of 8.50. The time of 
wrival at Ostend remains as before ; the 25 minutes’ gain 


ws all saved in the running between London and Dover 


THe railway statistics for November of the Ministry 
of Transport have recently been published by the Stationery 
Office, price 3s. They show that, compared with Novem- 
ber, 1924, the number of passenger journeys decreased 
by 1-3 per cent., and the passenger receipts by 5-2 per 
cent. Despite these reductions the passenger train mile- 
age increased by 2-8 per cent. The freight traffic had 
a decrease of 2-9 per cent., and the ton-miles one of 2-3 
percent, On the other hand, though, there was an increase 
of 0-7 per cent. in the freight receipts and a decrease 
of 1-9 per cent. in the freight train mileage. The average 
train load fell from 133 to 132 tons, and the net ton- 
miles per engine hour from 433 to 414}. 


Ir is expected that the new tube link between the Picca- 
dilly and City lines at King’s Cross will be completed during 
the present year. The rolling stock of the latter line will 
then be able to reach the tracks of the former, and thus 
vain the company’s overhaul depét at Acton. This work 
is at present done at Golder’s Green, and some relief is 
necessary there owing to the additional strain which will 
thrown it the Kennington and Morden 
extensions are opened. A step plate junction has now 
heen constructed at the pout where the new loop joins 
the City Railway, and preparations for the sinking of a 
shaft are being made at Midland-road, King’s 
Cross. It is expected that the actual driving of the tunnels 
will begin in a few weeks’ time. 


be upon when 


working 


Works are in hand to enable the Central London tube, 
now dependent upon the Wood-lane power station for 
inost of its current supply, to be supplied entirely from the 
power house at Lots-road, Chelsea. The existing steam 
plant at Wood-lane, which dates mainly from 1900, is 
now obsolete and inefficient, compared with present-day 
standards. Cables from the Lots-road station have already 
been laid, and in view of the different voltage of high- 
tension supply on the Central London Railway, a trans- 
forming station is being installed in the Wood-lane power 
house, which will thus become a distributing centre for the 
railway. Additional plant also is being installed at Lots 
road to provide for the further demand which will be made 
upon its output by the Central London Railway and other 
increased services and extensions. 


Wuere a railway company has a much longer route 
technically called a circuitous route—than another com- 
pany, the former may charge a lower rate. As that has 
been thought to lead to uneconomical working and wasteful 
competition, the Railways Act, 1921, ordered that the 
rates for the longer route be the same as for the shorter, 
unless otherwise determined by the Railway Rates Tri- 
bunal. A circuitous route was specified as one longer by 
30 per cent. or more. The subject came recently before that 
body, when counsel for the railways said that the com- 
panies had investigated 340,669 routes, and had scheduled 
48,667. Of the latter number, 19,868 were 50 per cent. 
or more in excess of the shortest. The London and North- 
had 36,687, in distinct contrast to 5228 on the 
Midland and Scottish. The preparation of the 
had cost £12,000. 


THE report of Major Hall on the collision of September 
15th last at Victoria Station, Sheffield, has recently been 
issued. In that case a passenger train from Cleethorpes 
for Manchester stood in the station and was run into by 
a passenger train from York. The driver of the latter 
train found the outer home at “‘ clear,’ and then the inner 
home signal, 80 yards further on, also at “clear.” The 
weather conditions that afternoon were exceptionally 
bad and prevented the signalman from seeing the approach 
of the second train, and he lowered his signals when he 
thought the train was nearthem. With the station already 
oceupied, the second train should have been stopped and 
admitted under a green flag. The driver was, however, 
misled by the signals being “ off,” and he took the green 
The climatic conditions 


Eastern 
London, 
schedule 


“ 


flag as a matter of usual practice 
already referred to prevented his seeing the other train 
and the collision—a slight resulted. Major Hall 
recommends the provision of a calling on arm, as such 
would the conveyance to a driver, by the use of a 
special and distinctive signal, of a definite warning that 
the road is occupied between one signal and the next.’ 


one 


Tae Board of Trade exports tables for December give, 
of course, the total business done during the year. The 
figures as to the railway material exported during 1925 
are as follows, the corresponding figures for 1924 and 1923 


being added in brac’»ts :—Locomotives, £2,558,887 
(£1,851,537, £2,893,626); rails, £1,896,960 (£1,624,211, 


£2,560,766) ; carriages, £1,619,601 (£1,195,963, £987,014) ; 
wagons, £3,671,191 (£3,247,203, £3,167,374) ; wheels and 
axles, £599,540 (£547,204, £984,449); tires and axles, 
£439,775 (£605,524, £697,676) ; chairs and metal sleepers, 
£1,023,332 (£1,142,687, £950,552); miscellaneous per- 
manent way material, £1,439,858 (£1,166,328, £1,305,375) ; 


total permanent way material, £5,604,327 (£5,306,457, 
£6,807,256). The weight of the rails exported was 207,615 


tons (174,711 tons, 287,534 tons), and of the chairs and 
metal sleepers 94,126 tons (91,160 tons, 82,404 tons). 
Thus in every item, except those for tires and axles and 
for chairs and metal sleepers, there was an increase Over 
1924. During the month of December alone the value 
of the locomotives exported was £210,457, of which the 
following countries received the amounts indicated :— 
South America, exclusive of the Argentine, £79,680 ; India, 
£31,156 ; Ceylon, £17,910; Australia, £14,635 ; Argentine, 
£8238; certain unnamed “other countries,”’ £55,688. 
The rail exports for December alone were £185,458, of 
which the principal items were South Africa, £68,738 ; 
Argentine, £41,364; Straits Settlements, £24,276 ; India, 
£17,638 ; New Zealand, £4122; Australia, £1641; certain 
other countries, £24,820. During the year 1925 India 
was our best customer for locomotives and the Argentine 
the worst ; the former had to the value of £945,053, and 
the latter £428,941. The Argentine had the largest, with 
£432,573, for rails ; the next best being £208,722 for South 


Notes and Memoranda, 


In commenting on the likelihood of inland waterways 
taking a more important part in the transport facilities of 
the United States, the Engineering News-Record points 


canals, through extending the area tapped by the latter ; 
but it that the of 
facilities is of paramount importance. 


is suggested improvement terminal 

Suate for structural and sanitary purposes, notwith- 
standing its satisfactory qualities, has not been used in 
many instances because its natural dark colour does not 
harmonise with the ‘designs or colour effects desired. To 
overcome this difficult, American firm has recently 
developed a finishing process by which structural slate is 
surfaced in white, light, or such colours as conform to 
any required condition 


an 


In the construction of the flexible pipe line across the 
upper end of San Francisco Bay a structural steel cradle 
with untreated timber framing, pipe guides, &c., was 
used. It was submerged in the bay waters for a period 
of about three months. When the work was completed 
and the cradle was lifted from the water the timber por- 
tions were found to be so riddled by the boring of teredox 
that they fell apart under their own weight. 


Ir is claimed by the International General Electrie Com 
pany that the two 45,000-kilowatt turbo-generators, 
which were recently started up at Columbia Park, Ohio, 
work at the highest steam pressure in commercial use in 
the United Stat@s. Steam is supplied to the turbines at a 
pressure of 600 Ib. per square inch and a temperature of 
725 deg. It leaves the high-pressure machine at 425 deg. 
and is re-heated to 725 dey The final temperature 
Pulverised coal and air preheating have 


again 
is about 80 deg. 
been adopted. 


A BOOKLET entitled “The National Significance of 
Electricity ’’ has just been issued by the British Electrical 
and Allied Manufacturers Association, the publishers 


being the Electrical Publicity Bureau, of 180, Fleet-street, 
E.C. 4. It deals with the electrical engineering and supply 
industries, the national development of electricity supply, 
the proposals of the for greater national! 
electrification, and the industrial significance of standard 
isation, the articles having been reprinted from 
Financial Times and the 


ENGINEERS and Dr. T. B. Morley, 
in @ paper on Uniflow and Extraction Steam Engines,”’ 
have in the past been so much obsessed with the idea of 
obtaining the lowest possible steam consumption rate per 
horse-power hour in the steam engines with which they 
have had to deal, that they have too seldom considered 
the needs of industrial factories as a whole. The result is 
that in many factories where steam is required for process 
purposes, no attempt has been made to link up the power 
production with the production of the process steam. It 
has not been sufficiently realised that steam required for 
process work is capable of replacing part of the steam used 
separately for power production, and that the ideal to 
aim at is that as far as possible all the steam necessary 
for heating purposes should have, in the first place, been 
utilised for power production before passing into the 
heating mains. 


Government 


Economist 


power users, states 


Ix an article on “‘ Ward Leonard Control of Winding 
Engines,” appearing in the January issue of the Metro- 
politan Vickers Gazette, Mr. E. Le Lew Lamb states that 
for ease and delicacy of control the Ward Leonard system 
is superior to the straight alternating-current system, and 
for winders of more than, say, 1000 horse-power it is un- 
doubtedly the best. It is also superior if equalisation be 
required. In the majority of cases the consumption of 
electrical energy is much lower and in many cases the 
cost of maintenance Against these advantages 
must be set the higher capital cost—a Ward Leonard 
winder may be taken to cost approximately 1-8 times as 
much as an equivalent alternating-current equipment 
and apart from the question of equalisation the decision 
as to which system to employ is generally made by com. 
paring the interest on the extra capital with the saving 


is less, 


in power consumption 


CONSIDERABLE difference of opinion exists concerning the 
conditions in which the superiority of garnet paper over | 
quartz sandpaper marked For many kinds of 
work it is universally conceded that the use of garnet paper 


is most 


is more economical than quartz or sandpaper, although its 
initial cost In abrading soft, resinous woods 
garnet and sandpapers appear to be nearly equal in 
efficiency, as both are soon clogged with the abraded 
particles of wood and the cutting edges so blinded that the 
paper must be discarded In working hardwoods and 
similar substances the superiority of garnet over quartz 
becomes most pronounced. Reports concerning the effec- 
tiveness of garnet on hardwoods vary with local conditions, 
but indicate that garnet will cut from two to six times as 
much wood as quartz, whether measured by weight or the 
area of the surface abraded. Garnet does not have 
enough hardness to abrade the harder metals, but can be 
used satisfactorily on many of the softer ones, including 
copper, brass, and bronze. Garnet cuts leather rapidly 
and evenly. 

Tue scheme for the improvement of Canton Harbour, 
which is estimated to cost approximately one million 
sterling, includes the following works :—(1) The con- 
struction of four wooden quays, each to be 30ft. wide and 
between 200ft. and 300ft. long, estimated at a total cost 
of 110,000 dollars ; (2) the provision of warehouse facilities 
by building eight godowns, each to be 100ft. by 60ft. and 
30ft. high, estimated at a total cost of 120,000 dollars ; 
(3) the building of a concrete pier 1200ft. long, estimated at 
140,000 dollars ; (4) the dredging of the harbour near the 
pier to a depth of 30ft., estimated at 20,000 dollars ; 
(5) the raising of the water front near the pier to a certain 
level above the high-water mark with the dredged silt 
from the harbour, estimated at 15,000 dollars; (6) the 
building of a light railway 2} miles long, from the quays to 
the Canton-Samshui railway station, to facilitate the 
handling of merchandise, estimated at 120,000 dollars ; 
(7) the acquiring of certain private land for such con- | 
structive works, éstimated at 20,000 dollars; (8) pur- | 


is greater. 








i- 
Africa, and £202,984 for New Zealand. 





chase of dredging apparatus, estimated at 100,000 dollars, | 


out that the development of motor vehicles may help the | 


the | 


Miscellanea. 





‘THe output of coal from the mines of Great Britain for 
the week which ended on February 13th was 5,398,800 
tons, as compared with 5,340,700 tons for the corresponding 
week of last 


year 

THe Home appointed Major T. H. 
Crozier to be Chief Inspector of Explosives, in succession 
to Sir Aston Cooper Key, C.B., retired, and Colonel R. A 
Thomas, C.B.E., to be Second Inspector of Explosives in 
place of Major Crozier 


A PAMPHLET, entitled “‘A Word in Favour of the 
Independent Power Plant,"’ has been issued by W. C. 
Mountain, Son and Wood, of Sun Buildings, Newcastle 
on-Tyne. It has been written by Mr. Mountain, who puts 
forward a great many arguments in favour of small power 
plant. 

In pursuance of the policy of carrying out the work of 
survey, which is one of the main aspects of the fuel research 
work of the Department of Scientific and Industrial 
Research, a committee has been appointed to deal with 
the physical and chemical survey of the coalfields of 
Nottinghamshire and Derbyshire. 


Secretary has 


In order to assist passengers who are unaccustomed to 
underground travel, the Underground Railway Company 
is said to be contemplating the use of loud-speakers at 
some of the principal stations. It is believed that much of 
the delay caused by the inspection of signposts might be 
avoided in this way, as one man could direct passengers 
to their proper routes on the “* public address " system 


AN account of the expenditure in respect of the London 
Post Office tube railway was issued as a White Paper on 
Tuesday, February Il6th, It is shown that the total 
expended to March 31st last was £1,100,000, which is the 
full amount authorised. The heaviest item is tunnelling 
costs, which aggregate £780,007, while permanent way, 
&c., involves £165,381. Preliminary expenses and pro- 
fessional fees are returned at £44,512. 

SPeakrnc in London recently on the smoke evil, Dr. 
John 8. Owens stated that the cost arising either directly 
or indirectly from smoke approximated in the case of 
London to 24s. per head per annum, in Manchester 30s. 
per head, and in Pittsburg to 87s. per head. The cost to 
| the whole country was colossal. All this was preventable, 
and the engineer was quite capable of dealing with the pro 
blem if only there was a strong public demand for a solution, 


Tue Permanent International Asevociation of Road 
Congresses will hold its this year’s gathering in Milan in 
September. The following have been appoimted by the 
delegates of Great Britain to report on concrete roads : 
Mr. W. 8. Richmond, A.M. Inst. C.E., Divisional Road 
Engineer, Ministry of Transport ; Mr. A. Harrison, M. Inst. 
C.E., borough engineer and surveyor of Southwark, 
London; Mr. J. B. L. Meek, M. Inst. C.E., city engineer, 
Manchester ; and Mr. W. P. Robinson, county surveyor, 
Surrey County Council. 


Ir is announced by the Royal National Lifeboat Insti- 
tution that, on account of the growing importance of the 
motor lifeboat and the fact that there are now nearly 
sixty motor lifeboats in commission, it has decided to 
appoint Engineer-Commander A. G. Bremner, R.N., to 
take charge of the machinery of the fleet. Commander 
Bremner, who joined the Navy in 1900, has had a long 
and varied experience with marine oil engines. Prior to 
the war he was the resident Admiralty overseer, first at 
the Turin Works of the F.1.A.T. Company, and later at 
Sulzer Brothers, Winterthur. He collaborated with Mr. 
James Richardson in the translation from the Italian of 
Ing. G. Supino’s book on land and marine Diesel engines. 





Wren Sir Henry Maybury returned from his tour last 
autumn of some of the cities in the United States, he said, 
in an interview, that he was much impressed with the 
use of light signals, like those found on railways, for con 
trolling road traffic. It is now announced that such signals 
are to be fixed at the junctions with Piceadilly of each of 
the six streets that lie between Berkeley and Old Bond 
streets inclusive, and that there is to be in Piccadilly itself 
one signal at each end of that area. Near the top ol St 
James’-street a control officer will be stationed, who will 





the colours in the signals to stop the traftic or 
allow it to flow, The signals 
have three lights—red, yellow and green—but 
can be illuminated at the same time. When red is shown 
the traffic must stop; when green it 
move. As an intimation that the green signal is about to 
be given and to prepare drivers’to be ready to move, the 
red light is first changed to yellow for a few moments. 
Similarly, when green is being shown and traffic is about 
to be stopped, vellow is firdt exhibited before the red light 
is given. 

In the House of Commons recently Sir William Mitchell- 
Thomson (Postmaster-General), in reply to Sir H. 
Brittain, said that there was at present no two-way com- 
munication by Government wireless between this country 
and the Dominions, though it was hoped to open such a 
service during the current year with Canada, South Africa, 
India and Australia by means of the beam stations, now 
under construction here and in those countries. The con 
tractors hoped to complete the respective stations here 
and in Canada and South Africa in April, and those for the 
Indian and Australian services in August. With regard 
to one-way communication, there had for some years 
been a regular Press service from Leafield to Halifax, 
Nova Scotia, and the opening of the Rugby station had 
now made it possible to broadcast messages for reception 
in any part of the Empire. At present official news 
messages were sent out from Rugby thrice daily, and godd 
reception of them was reported from places as far distant 
as New Zealand. In addition, private messages for ships 
anywhere in the world were now regularly transmitted 
from Rugby, and reception appeared to be satisfactory 
though it was as yet rather early to be quite definite on 
the point. Sir H.'Brittain asked if any progress had been 
made in wireless telephone communication between this 
country and Canada. Sir W. Mitchell-Thomson replied 
that experiments were continually going on, but it was too 
early as yet to say whether any substantial progress had 
been made. 
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THE ENGINES OF THE R.M.S.P. MOTOR LINER ASTURTAS 
HARLAND AND WOLFF, LTD., BELFAST, ENGINEERS 


(Por description see page 240) 














FIG. 7--TOP PLATFORM LOOKING FORWARD FIG. 8 -UPPER MIDDLE PLATFORM SHOWING REVERSING SHAFTS 
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FIG. 9-BOTTOM VALVE GEAR AT LOWER MIDDLE PLATFORM PiG. 10- VIEW IN STARBOARD WING, LOOKING 


FIG._11—BOTTOM PLATFORM §HOWING_ENGINE CONTROLS FIG, 12-—-MAIN GENERATORS IN AUXILIARY ENGINE - ROOM 
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AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS AIRES.—Mrroget.’s Boox Sroas, 576, C 
CHINA.—Ketiy anp Watsu, Limited, Shanghai an 


allo. 
Hong 


Kong. 
KGYPT.—Camo Express Acrnoy, near Shepheard’s Hotel, 


Cairo 
FRANCE.—Borvegav amp Cuxzvitiet, Rue de la Banque, Paris. 
CHAPELOT anv Cis., 136, Bid. St. Germain, Paris. 

BELGIUM.—W. H. Surrs anp ‘Sox, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., 

INDIA.—A. I. Compripex anv Co., Bombay ; THACKER aND 
Co., Limited, Bombay; Tsackser, Srink anp Co., 
Calcutta. 

{TALY.—Maction1 anp Sram, 307, Corso, Rome; Frater. 
Treves, Corso Umbarto 1, 174, Rome; Frater 
Bocca, Rome; Uxrico Horrtt, Milan. 

JAPAN.—Makvuzew Co., Tokyo and Yokohama. 

AFRICA.—Wsa. Dawson anv Sons, Limited, 7, Sea-street 
(Box 49), Capetown. 

C. Jura anp Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA.—Gorpow anp Gorcs, Limited, Melbourne, 

Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MvuLuEN, Melbourne. 
ATKINSON aND Co., Gresham-street, Adelaide. 

CANADA.—Dawsox, Wma., anp Sons, Limited, 87, Queen- 
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Cutting Temperatures. 


It is to be feared that the significance of some of 
the results of Mr. E. G. Herbert's investigations on 
cutting temperatures may be overlooked or mis- 
understood as a consequence of the slightly irregular 
manner in which they have been presented. 
Possible foreign anticipation of the subject led to 
the publication of Mr. Herbert’s paper some two 
months ago as a supplement to the Journal of 
the Institution of Mechanical Engineers. Subse- 
quently to its publication certain important new 
observations and deductions were made, with the 
result that the summary of the paper as presented 
by Mr. Herbert before the Institution in Manchester 
on February 4th and in London last Friday 
embodied a considerable amount of matter that 
was not to be found in the paper as printed and 
circulated to the members. Mr. Herbert had some 
very interesting new remarks to make on the so- 
called “‘ Whitaker ring” and the relationship 
between the “free cutting range ’’ of metals and 
their work-hardening capacity, which it led him to 
deduce. He illustrated his remarks by a series of 
lantern slides, the originals of which we are enabled 
to reproduce elsewhere in this issue. We are of 
opinion that had the diagrams shown as slides been 
embodied in the paper and not passed in succession 
across the screen in a manner virtually prohibiting 
comparison between them, the discussion last 
Friday would have assumed a more critical tone 
than it did. In addition, it would have been made 
clear that the temperatures which Mr. Herbert 
measures with his very ingenious thermo-couple 
system are definitely not those which, from the 
original paper, we might very readily be led to 
believe them to be. 

The * Whitaker ring ’’ observed at the end of a 
bar being surfaced—an illustration of such a ring 
will be found in our report on page 239—is, accord- 
ing to Mr. Herbert, caused by the fact that at a 
certain cutting speed the temperature produced 
ia the work-metal by the action of the tool upon it 
reaches a range at which the work-metal shows a 
decided tendency not to harden when worked. 
The ring is produced while the cutting speed and 
the temperature induced by it are passing through 
the “‘ free-cutting range.” That range, says Mr. 





Herbert, coincides with the fall in work-hardening 
capacity exhibited by the work-metal when tested 





at various temperatures by means of the “‘ pendu- 
lum ” hardness device. If the reader will refer to 
Fig. 2 on page 239, a reproduction of one of Mr. 
Herbert's slides, he will find that the temperature 
recorded by the thermo-couple system while the 
Whitaker ring is being produced is about 370 deg. 
Cent. If, however, he will turn to Fig. 7, showing 
the work-hardening capacity of the metal at 
different temperatures, he will observe that the 
dip in the curve, the D2 depression as Mr. Herbert 
calls it, occurs, not at 376 deg., but somewhere 
about 150 deg. Cent. These two figures are so far 
from being coincident that we felt obliged to seek 
Mr. Herbert's explanation of their lack of agree- 
ment, a lack of agreement which we believe was 
not generally observed at last Friday’s meeting. 
The explanation which we have received seems to 
alter the light in which we should regard Mr. Her- 
bert’s experiments. Although we could quote from 
the original paper to show that it conveys the con- 
trary impression, Mr. Herbert does not claim that 
his thermo-couple system enables him to measure 
the temperature induced in the work by the action 
of the cutting tool. It enables him, he says, to 
measure the temperature generated by friction 
between the tool and the chip while it is being 
severed from the work. That temperature, 
shown by the thermo-couple record, may be as 
high as 370 deg. Cent. But the temperature in 
the work-metal in advance of the tool before 
separation of the chip occurs is much less, It is 
this advanced temperature, Mr. Herbert argues, 
which affects the machinability of the metal and 
which coincides with the temperature of 170 deg. 
or other value at which the work-hardening capa- 
city curve shows a minimum value. There 
nothing so far as we can see unreasonable in Mr. 
Herbert's argument, but if we accept it, we must 
revise our estimate of the value of his research 
methods and the results they have so far yielded. 
The practically important factor to be determined 
is the temperature gererated in the work and 
affecting its machinability. Mr. Herbert's methods, 
in spite of any impression to the contrary that may 
have been gathered, leave that temperature as 
indeterminate as ever it was. His statement that 
it coincides with the temperature at which the 
work-hardening capacity reaches a minimum value 
when Whitaker rings are formed is not founded on 
any fact or measurement given in his paper either 
as published or amplified. It may well be, and very 
probably is true, but its truth has yet to be proved. 
The temperatures recorded by the thermo-couple 
system are tool temperatures only. They are of 
value in an investigation of the wear and general 
behaviour of tools. But as guides to the critical 
temperatures occurring in the work they must 
remain of very little value until the correlation 
between the temperatures which Mr. Herbert 
measures and the temperature of the work is 
established. 


Regarded as tool temperatures and not as work 
temperatures, Mr. Herbert’s measurements are less 
conclusive and somewhat less enlightening than 
we at first thought them to be. In addition, they 
are open to criticism of a kind that otherwise they 
would escape. In calibrating the thermo-couple 
systems Mr. Herbert clamped or welded a piece of 
work material to the tool, and inserting the two in 
an electric furnace compared the electromotive 
force given by them at different temperatures with 
that generated by a standard iron-constantan 
thermo-couple. This method of calibration would 
be open to no objection if the temperatures to be 
measured were those in the work-metal in its normal 
state before being modified in any way by the 
action of the tool. In other words, the calibration 
method would be sound if the temperatures 
measured were those which from the original paper 
we believed Mr. Herbert was intending to measure. 
But if the temperatures measured are, as they now 
appear to be, those generated between the tool and 
the chip, the calibration method is unsound and 
involves an assumption of a highly debatable 
order. The hot junction of the thermo-couple 
system is clearly constituted by the metal of the 
tool and the metal of the chip. Thermo-couples 
are well known to be very susceptible to slight 
chemical and physical changes in the metals of 
which they are composed, It is therefore nrost 
unlikely that the metal of the chip behaves thermo- 
electrically in exactly or even approximately the 
same manner as the metal of the work. Although 
the one originates from the other, they are physic- 
ally-in entirely different conditions and there would 
be nothing surprising in the fact if they were also 
found to be quite different in chemical constitu- 
tion. It may well be the case that to use the chip 
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element of the thermo-couple in the calibrating 
furnace would introduce difficulties and uncer- 
tainties of an insurmountable nature. If the chip 
for calibration purposes has to be heated up to 
600 deg. Cent. it is reasonable to suppose that 
during the process its constitution will suffer con- 
siderable change. The release of the strain and 
the molecular rearrangement produced by the 
virtual annealing process experienced during the 
calibration may conceivably generate an electro- 
motive force quite apart from that commonly 
used as an indication of temperature. If such is 
the case—and known facts concerning the pheno- 
menon of piezo-electricity strongly suggest that 
it may be so—all attempt at calibration would 
appear to be futile. The more, indeed, the subject 
is examined the more prominently do the diffi- 
culties in the way of measuring cutting tempera- 
tures stand out and the more obvious does it 
become that no method so far proposed or tried 
for the purpose is free from very liberal assump- 
trons 


Variety in Design. 


No one expects more than a general resemblance 
to exist between machines built for the same pur- 
pose by different makers. Even supposing that 
they are kinematically the same, with correspond- 
ing shafts, levers, wheels, &c., that is quite as far 
as resemblance is likely to go. That equivalent 
parts should be interchangeable would be a coinci- 
dence outside the bounds of probability, while that 
they should be identical as to every detail would 
be regarded as in the nature of a miracle. Yet, if 
the machines have been built for the same purpose, 
it is fair to ask why they should be so different. 
It is logical to contend that, as there can be only 
one line representing the shortest distance between 
two points, so there can only be one.way of arriving 
most directly at a given result from the starting 
point of certain data. Any divergence from this 
unique method would be an error in the technical 
as much as in the etymological meaning of the 
word. But this conclusion only follows if the 
premises are granted. We have to be sure that the 
result aimed at in each case really is the same 
and that the initial conditions imposed on the 
designers are identical. If one designer gives 
different relative values to questions of efficiency, 
weight and cost from the other, or if he has to 
conform to different manufacturing conditions, the 
cases are not comparable and identical designs are 
not logically to be expected. Furthermore, many 
of the variations which will tx found between two 
designs, although apparently great, may be so 
trivial in their effect upon efficiency or cost that 
they may be regarded as negligible. Much of the 
variety in designs of machinery put forward for 
the same duty may be explained by the considera- 
tions we have mentioned, but there will neverthe- 
less always remain a very large residue for which 
no such explanations seem to serve. It would be 
a good thing if every time a designer found that 
somebody else had adopted a different solution 
from his own for any mechanical problem, he 
regarded it as a matter for-careful thought. Being 
different, it is likely to be either better or worse 
than his own solution. Possibly the sum total of 
its defects might appear to equal its advantages, 
so that there might be little balance on the whole. 
Even so the question would be worth some detailed 
consideration. Every advantage that the rival 
design possessed, whether in cost, efficiency, 
weight, size, or appearance, should be a challenge 
to be met, not by gloating over the corresponding 
defects, but by seeing whether the advantage was 
not obtainable without them. Take, for example, 
such a simple case as that of an air compressor 
piston. There are probably half-a-dozen approved 
ways of making it and fixing it to its rod. They 
cannot all be equally good, and even if the best is 
only fractionally better than the others, it should 
be adopted by those employing Jess advantageous 
methods. 

There are too many manufacturers who are 
inclined to meet every suggestion that their designs 
might be improved with the statement that the 
detail complained of is their ‘‘ standard practice ”’ 

as if that made it any better! No sensible man 
would alter anything for some problematical or 
insignificant advantage. But when “ standard 
practice” is little more than synonymous with 
‘‘ bad habit ’’ the sooner it is reformed the better. 
Standard practice is too often merely the crystal- 
lisation of some way of doing things, appropriate 
possibly at first on account of special conditions, 
or perhaps only representing the ill-considered 
idea of some junior draughtsman. Copied from 





one design to another and hallowed by antiquity, 
it becomes eventually nothing but a drag on pro- 
gress. A few shillings spent on altering a pattern, 
or perhaps only a drawing, would often save hun- 
dreds of times the cost of the alteration, especially 
where repetition work is concerned. Bed-plates 
that have to be planed on two or three different 
levels, when all the machining might just as easily 
have been done on one level ; castings that require 
core boxes when they might have been equally 
well designed otherwise ; studs used to hold things 
when bolts would have been better ; and dozens 
of other instances of bad design are perpetuated 
every day under cover of the words “ standard 
practice.” Few things would be more advan- 
tageous, for some firms, than a serious inquest 
into every one of their standard designs. As the 
designs have become standard, it may be taken 
for granted that they are reasonably efficient, and 
give satisfaction to customers. Should there be 
no likelihood of making any improvement in these 
respects, there is always the question of whether 
the articles cannot be manufacturea more cheaply, 
and here it is that the drawing-office often has more 
power than the shops. The inquest suggested 
should be a drastic one, the designs being considered 
both as a whole and then minutely detail by detail. 
The men responsible for making the things should 
be the critics, with the drawing-office on the 
defensive. Why, for example, should a certain 
fixing not be designed so as to register itself, 
instead of having to be lined up and then located 
with dowels ? Why should there be a quarter of 


similar motion pins on a particular machine, and 
why should these pins differ in design from one 
machine to another? Why should the holding- 
down bolt bosses be made so that loose pieces are 
required on the pattern, with all the chances of 
getting them shifted in the mould? Indeed, why 
should there be any bosses at all for these bolts ? 


One could go on almost indefinitely illustrating 
the kind of questions as to the why and wherefore 
of various details which would be raised at such 
an inquiry. Enough, however, has been said to 
indicate the lines it might profitably take. That 
it would be beneficial in almost any works there 
can hardly be a doubt. It would give the produc- 
tion manager and the shop foreman just the oppor- 
tunity they need of bringing to the notice of the 
designers the kind of things which lead to needless 
cost, trouble, and bad workmanship. Very 
frequently indeed the proposed changes would 
have the fullest sympathy of the drawing-office, 
whose only excuse for the criticised design would 
be that of Dr. Johnson for an error in his dic- 
tionary: “‘ Ignorance, pure ignorance.” In cases 
where efficiency and ease of manufacture were 
antagonistic the best compromise would be arrived 
at, and when a certain standard practice had 
become justified by the existence of special jigs 
and tools which counteracted its manufacturing 
defects the men from the shops would be the first 
to wish to see it undisturbed. Otherwise it would 
go the way of all fetishes. The net outcome of a 
detailed criticism of designs along the lines we have 
suggested would be twofold. In the first place, by 
reducing useless variety and eliminating worse 
than useless manufacturing difficulties, it would 
tend enormously to cheapen production. Its other 
effect would be on the drawing-office staff. It 
would impress upon designers the things that 
really matter in their work. In practical engineer- 
ing the efficiency of a machine in the text-book 
sense is a secondary matter. The first requisite 
is that it shall be made at a price at which it can 
be sold, and the next is that it shall be reliable in 
its operation. Only after these comes its theoretical 
efficiency. However much attention may have been 
given to this, the design is bad unless sufficient 
cheapness and reliability have been obtained. A 
discussion of its details from the practical point of 
view would also help to avoid senseless variety 
and complications in future designs. There would 
still be ample scope for that individuality of 
appearance which is so often a commercial asset. 
The bounds of good engineering are sufficiently 
wide to embrace plenty of alternative designs, 
each perhaps more appropriate than any other to 
the conditions of some particular manufacturer. 
Nor need there be any fear that the elimination of 
designs which are bad from the manufacturing 
point of view would reduce the beauty of the world. 
Beauty is perfectly consistent with sound engi- 
neering ; indeed, in a mechanical structure it 
cannot exist without it. “‘ The thing that looks 
right is right” is a phrase which expresses this 
instinctive feeling. By the elimination of those 








varieties of design which are demonstrably inferior, 
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SIXTY YEARS AGO. 


In our issue of February 23rd, 1866, we recorded the 
launch, on the 19th, of the “ cigar ship ’’ at Messrs. Hep 
worth’s Yard, Isle of Dogs The idea of constructing a 
ship resembling a cigar in shape originated with Mr 
William Winans, an American engineer well known in 
connection with the railway system of Russia and the 
United States. The scheme had been before the work 
for seven years. The vessel launched at the Isle of Dogs 
was the fourth built to Mr. Winans’ proposals, the first 
having been tested in January, 1859. Although much 
praise and more abuse had been heaped upon the idea no 
scientifically full and accurate account of the objects it 
was intended to fulfil had been published before the appea: 
ance of our article. The ship was intended to combine 
the qualities of speed, safety, economy, and comfort in a 
pre-eminent degree. Made in the form of a circular spindl« 

so we described it—and being water-tight all over, it 
was believed that it would behave in a heavy sea much 
after the manner of a corked bottle. Speed, it was ex 
pected, would be secured by reason of the great length 
of the vessel relatively to its immersed cross-section ant 
by virtue of the reduced surface offered to resistance. The 
shape of the hull presented no flat surfaces to the impact 
of the waves, and with the deck openings battened down 
seas might break over the vessel without endangering it» 
safety. In hard weather trim, we wrote, the cigar ship 
might be submerged several feet below the surface of the 
water for a quarter of an hour without serious incon 
venience to those on board. It was, however, so we said, 





a popular mistake to believe that the ship was intended 
to pierce the waves rather than ride over them. As an 
accidental consequence of its shape the vessel might occa 

sionally pierce a wave, but it was not intended that it 
should normally do otherwise than ride over the waves. 
The vessel had a displacement of 500 tons. From point 
to point its length was 256ft., while the draught fully 
loaded was l0ft. 6in. At the centre the hull had a 
diameter of 16ft. The taper towards each end followed a 
plan which “a long course of experiments had demon 
strated gave a minimum of resistance." The hull proper 
was 224ft. long and ended in dises 4ft. in diameter, each 
with a stuffing box at its centre for the screw shaft. The 
propellers, 22ft. in diameter, were provided with conical 
bosses, each 16ft. in length, and continuing the taper of 
the hull to a sharp point at each end. On top of the hull 
was an upper deck or platform, 10ft. 6in. wide amidships 
and 130ft. long, provided with bulwarks 2ft. 6in. high al! 
round. Two short funnels, two telescopic masts, a couple 
of galleys and companions for the use of the crew and 
passengers completed the deck equipment. In subsequent 
issues we gave details of the luxurious internal equipment 
of the vessel and of its remarkable machinery. The first 
cigar ship, it may be remarked, had its propeller at the 
centre of the hull in a gap formed to receive it. It was 
built at Baltimore in 1858, and was credited with a speed 
of 17} knots. It was not, however, altogether as suc 

cessful as anticipated, and a second vessel on a modified 
plan was built at St. Petersburg, provided with a single 
small propeller wholly submerged beneath its hull. It 
attcined a speed of 9 knots. A third vessel, representing 
an improved edition of the second, was built at Havre and 
launched a month or so before the Isle of Dogs ship. 
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British Industries Fair. 


No. 11.* 


IN continuing our description of the exhibits at the 
birmingham of the British Industries Fair, 
which, by the way, closes to-day Friday, the 26th 
it may be as well first to dispose of those internal 
combustion engines with which we were unable to 
deal last week. 

Vickers-Petters, of Ipswich, are showing several 
oil engines, among which the most important is that 
llustrated in Fig. 9. At the Fair, however, the 
engine ts coupled directly with a 60-kilowatt generator 


section 


Petters, Ltd., of Yeovil, are sharing the last men- 
tioned stand and are exhibiting a 16-20 brake horse- 
power twin-cylinder marine engine, fitted with revers- 
ing gear, a 12-14 horse-power cold-starting oil engine, 
a 5 brake horse-power agricultural engine for petrol 
or paraffin, and an electric lighting set. 

The two engines on the stand of Babcock and 
Wilcox, Ltd., Farringdon-street, London, E.C. 4, one 
of which is illustrated by the engraving—Fig. 10 
are also of the cold-starting two-stroke type, and are 
made to the designs of Clayton and Shuttleworth, 
Ltd., of Ipswich. One of the chief peculiarities about 
this engine is the adoption of a stepped piston, that 
is to say, one having a normal working face and a 
secondary annular area within a correspondingly in 
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FIG. 9 


by the Metropolitan 
100 hors« 


Vickers Company. The engine, 
which is of *-power, has, it will be seen, two 
cylinders, and has much the same general appearance 
as engines by the same firm that we have described 
in the past. Several modifications and improvements 
have, however, been made in the present model. One 
of the outstanding the of 
the water-cooling jacket for the cylinder head, which 


features 18 arrangement 
is formed by means of a separate outside casting bolted 
on to the cylinder head with a flanged joint, so that - 


the cover can be easily removed and the inside surfaces 


exposed for scaling. Another improvement in the 
way of cooling is the adoption of a water passage 
round all the crank shaft bearings—a policy which 


this company has hitherto confined to marine engines 





FIG. 


These engines are started cold by means of a small 
of tucked into a hollow plug, 
which is heated by low-voltage electric current. When 
the engine is running the current is, of course, switched 
off and the coil is sufficiently protected by the plug 
to prevent its being burned away by the explosion 
temperature. The makers claim that of the 
great therits of these engines is the comparatively 
low explosion pressure, which, they say, is 30 per 
cent. less than that of the average cold-starting engine, 
while the mean effective pressure is correspondingly 
reduced, which naturally results in a long life for the 
working parts. ‘The fuel consumption is, neverthe- | 
less, quite satisfactory, being of the order of 0-42 Ib. 
of heavy fuel oil per brake horse-power per hour. 
* No. 1. appeared February 19th. 


coil resistance wire, 


one 


10-50 HP COLD-STARTING OIL ENGINE—BABCOCK AND WILCOX 





100 B.H.P. HEAVY OIL ENGINE—VICKERS - PETTER 


This arrangement has a_ two-fold 
advantage in that it provides a large area, working 
in conjunction with the crank case for the compres- 
sion of the scavenging air, and also provides a very 
satisfactory means of starting the engine with cdm- 
One of the disadvantages of starting 
many oil engines. by means of compressed air is, of 
course, the chilling effect on the cylinder walls, which 
is produced by the expansion of the compressed air, 
and has to be counteracted by increasing the com- 
pression pressure beyond the point that would other- 
wise be chosen for normal running. In the case of 
the engine under review, however, the annular part 
of the piston provides ample area for starting up 
with compressed air and, at the same time, isolates 


creased bore. 


pressed air, 


the space behind the annular piston is normally in 
communication with the atmosphere, and is only 
closed up when it is required for starting purposes. 
Then the movement of the hand wheel, shown in the 
front of the engine, closes the atmospheric opening 
and connects the starting air valve with its cam gear. 
As soon as the engine has got under way the whee! 
is reversed and the air valve is put out of action, while 
the fuel pump is connected with its excentric rod. 
The engine exhibited is of 50 brake horse-power, and 
the makers guarantee that its fuel consumption will 
not exceed 0-45 Ib. of Diesel fuel oil per brake horse- 
power per hour. 

Fielding and Platt, Ltd., of Gloucester, have a 
couple of oil engines, one of which is a new model of 
12 maximum horse-power, or 10 horse-power working 


load. It is illustrated in the half-tone engraving 
Fig. 12. It is noteworthy, in connection with these 
engines, that although most other makers have 


adopted electrical or cartridge devices for starting 
four-cycle engines, this firm still adheres to the old 
hot tube for igniting the first few charges. It 
contends in its favour, that in the event of a miss on 
first trying to start the engine, the oil of that charge 
will drop down into the bottom of the hot tube and 
will evaporate harmlessly, instead of producing a 
very violent explosion, as may be the case if several 
successive charges accumulate in the cylinder before 
the first firing takes place. As a result of the assur 

ance of starting given by the hot tube, it has been 
found possible to reduce the explosion pressure to 
350 lb. per square inch, while the mean effective pres 

sure is down to 76lb. per square inch in the case of 
engines 50 brake thereabouts. 
For the purpose of heating the tube on starting up 
a small stream of air is taken from the compressed air 
reservoir, and is used to produce a Bunsen flame 
with oil that gives enough heat in two minutes to get 
the engine under way. The pressure of air necessary 
for starting is 120 lb. per square inch. 

Tangyes Ltd., of Cornwall Works, Birmingham, 
have a stand on which there are exhibited a couple 
of oil engines and a large variety of pumps, both 
centrifugal and reciprocating. The engines, one of 
which is capable of developing 47 brake horse-power, 
while the other is of 18 horse-power, are both in- 
tended for running on heavy fuel oil. The larger set 
is of the four-cycle cold-starting type, and is got under 
way without the help of any extraneous heat. The 
engine is put into motion, at starting, by compressed 
air in the usual manner, but as the air in the cylinder 
at the end of the compression stroke would not be 
sufficient to bring about ignition of the injected fuel 
oil, a small quantity or super-charge of air is admitted 
to the cylinder at or about the beginning of the com- 
pression stroke, which causes the pressure of the air 
charge to be raised to such an amount that ignition 
of the fuel oil will take place. The admission of the 
super-air is continued only during the starting of the 
engine, and takes some ten to fifteen seconds. During 
this period the combustion chamber has pecome 
sufficiently warmed so that when the super-com- 
pression starting valve is put out of operation, the 
combined heat of the now warm combustion chamber 
and the heat obtained at the lower compression is 
sufficient to bring about ignition of the injected fuel 
oil, and the engine continues to run in the normal way. 


of horse-power, 01 














FIG. 12 


-12 


the chilling effect from the explosion chamber. The 
transfer passage from the crank case is also used 
for the admission of the necessary air, and is provided 
with a large valve area for the purpose. The air is, 
however, first drawn through passages in the bed- 
plate to help in keeping the engine cool. The top 
half of the crank case is a casting which can be readily 
removed, and when it is taken off not only is the big 


lend of the comnecting-rod fully exposed but the 
| stepped part of the piston can also be got at for dis- 


mantling. With the step piston taken off, the working 
piston can then be drawn out at the back of the 
cylinder in the usual way, instead of having to be 
brought forward after the crank shaft has been got 
out of the way, as is common with some stepped piston 


engines. It should be mentioned, by the way, that 


B.H.P. CRUDE OIL ENGINE—FIELDING AND PLATT 


By means of this system of starting the engine, it will 
be gathered that, although the air in the cylinder is 
compressed to such a pressure as to bring about 
ignition when starting from a cold state, this com 
pression is considerably reduced during the normal 
working of the engine. The compression during the 
normal working is, in fact, some 20 per cent. below 
that required for starting, and the pressure on the 
bearings is, of course, correspondingly lessened. 

The smaller engine on the stand is of 15 horse-power, 
with lamp ignition, and is the largest size of that type 
made by the firm at present, but we learned on the 
stand that a new model of 20 horse-power will be 
added very shortly. 

Among the ram pumps shown on this stand there 


is a very neat littl new model intended for such 
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purposes as supplying cooling water to the cylinder 
It has a 
ram 2}in. by 2}in. and runs at 90 revolutions per 
It is of the vertical type, with the crank 
valves with 
The valve seatings are of brass, and 


jackets of internal combustion engines. 


minute. 
shaft overhead, and has 
brass guards. 
the spindles of Muntz metal. 


india-rubber 


The remaining oil engine to which we must make 
reference is that on the stand of Ruston and Hornsby, 
It is considerably the largest in the 
Exhibition, being of 130 brake horse-power, and is 
shown just turning over, running iight, in a quite 
The engine is of the horizontal 
type, and is so familiar to our readers that we need 
There is also a three- 
cylinder vertical oil engine of 45 brake horse-power, 


Lid., Lincoln. 


impressive fashion. 


not describe it here in detail. 


are connected together by silent chain gearing, 
having a ratio of about 4 to 1. The high-speed shaft 
connected with the engine is used to drive the grass- 
cutting * cylinder,”’ while the slower shaft is used for 
the travelling roller. There are, however, friction 
clutches in both drives, so that the cutter can be put 
out of action and the machine used as a simple roller. 
It is noteworthy that the driving roller is made in 
three sections, longitudinally, and that each section 
is fitted with a differential gear, which naturally 
results in the machine being very handy in turning 
corners. The power of the engine is, we are told, 
ample to drive the machine and haul an attendant, 
perched on a trailer, up steep gradients. 

|. A stand of unostentatious appearance, but 
}on which we had some of the most interesting con 





one 


shown stationary, and a little air compressing set for 


starting up the big engine. 
also an example of the ** Thermax ™ boiler 
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FIG. 13“ THERMAX” BOILER--RUSTON AND HORNSBY 


navvies, and we understand that one of them has 
recently been subjected to the severe test of being 
submerged in sea water every high tide and having 
steam raised in it every low tide. As will be seen from 
the drawing, the usual large cross tubes of a vertical 
boiler have been replaced by nests of comparatively 
small tubes, set at a slight inclination; but one of 
the outstanding features of the boiler is the gener- 
ous provision of manholes. The doors are so arranged 
that all the tubes can easily be got at for inspection 
or cleaning, while there is good access to the heating 
surface of the fire-box and flues. These boilers are 
made in a number of sizes ranging from 6ft. 9in. 
high by 2ft. 9in. in diameter up to 14ft. high by 
5ft. Tin. in diameter. 

Passing on now to the more general exhibits at the 
Fair, there is a new departure for Dennis Brothers, 
of Guildford, in the production of a motor lawn 
mower, a line drawing of which we give in Fig. 14. 
This machine is driven by a four-stroke 4 horse-power 
petrol engine through a pair of countershafts, which 





On this stand there is | 
see Fig. 13 | 
which the makers adopt for such services as steam | 
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| versations of the whole week, is that of Timmis and 
Co., Stourbridge, which is devoted entirely to refrac- 
tories. On it there is displayed a variety of fire- 
bricks and bricks for heat-insulating purposes ; but 
the charm of the stand lies in a representative who 
can discuss the theoretical side of furnace design in a 
yeneral way and bring forward accomplished facts 
to substantiate his The company claims 
to produce a brick which will withstand the tempera- 
tures attained in powdered fuel furnaces, provided 
that they are reasonably designed, at a price, cer- 
tainly above that of ordinary fire-brick, but much 
below that of the materials produced in the electric 
furnace. 

Another firm concerned with refractories is that of 
Gibbons Brothers, Dudley, Wores., which claims to 
be one of the few companies in the world that makes 
the whole of the requirements, whether metallic or 
mineral, for the production of a furnace. The main 
exhibit on this stand is a gas-fired hardening shop for 
motor car gears and such like articles, shown in 
operation, in which the charging and discharging is 
effected by means of an electrically operated machine. 


theories. 























FIG. 15—-SANDING MACHINE-— DOMINION 

The most noteworthy feature of the plant is, 
however, the economy which has been effected, as 
compared with the fuel consumption of such fur- 
naces of only a few years ago, by the adoption of 
insulating bricks, to retain the heat of the furnace, 
and the use of recuperators to heat up the air neces- 
sary for burning the gas. The recuperative process, 
we were told, has been carrietl to such an extent 
that it was found that if the gas, also, was warmed 
before it was burned, dangerously high temperatures 
were produced. Apart from the direct economy in 
fuel possible with these modern furnaces, they have 
the advantage that they retain their heat well during 
the week-end shut-down, and require a correspond- 
ingly short time for starting up again. 

Close by the stand last mentioned there is that of 
the Incandescent Heat Company, Ltd., of Cornwall- 
road, Smethwick, which is also devoted to gas-fired 
furnaces. In this case, however, less effort is made to 
conserve heat over long running periods, but rather 
to provide apparatus which can be raised to 
temperatures of, say, 1600 deg. Cent. as quickly and 
economically as is possible for forging, welding and 





similar purposes, 





More or less allied, in character, with the last two 
exhibits is that of the Atomised Fuel and Engineer. 
ing Company, of 82, Victoria-street, Westminater. 
It comprises a machine for powdering coal, for furnace 
firing, which, the makers claim, is as effective as a 
large power station plant, but yet can be put to work 
economically on a comparatively small scale. Tho 
machine has two rotors driven by an electric motor at 
a speed of from 200 to 250 revolutions per minute. 
The first rotor is of the simple radial beater type, and 
takes the coal at about l}in. cube. From this section 
the fuel goes to another compartment, in which a 
number of balls are driven round by radial arms to 
pulverise it very finely. A strong current of air i 
produced by a fan to pull the material forward into 
a separator, which allows the oversize to drop back 
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LAWN MOWER DENNIS 


into the mill, while the fine stuff is sent forward to 
the furnace. The makers guarantee that 85 per cent. 
of the product will pass through a 200 mesh sieve and 
95 per cent. through a 100 mesh. 

One of the few stands at the Fair on which there 
is exhibited any woodworking machinery is that of the 
Dominion Machinery Company, Union-street South, 
Halifax, on which there are the three machines illus 
trated in Figs. 15, 16 and 17. They comprise a 
sanding machine or “linishér,”” as the Americans 
would call it—see Fig. 15, which is the latest produc- 
tion of the company and needs little description. It 
has, it will be seen, a hood for taking away the dust 
and both spindles are mounted on ball bearings, so 
that it runs very freely indeed. The machine shown 
in Fig. 16 is a combined surfacer and saw, and 
driven by a 3 horse-power electric motor. The motor 
drives the cutter spindle of the surfacer, on the 

















FIG. 16--ELLIOT WOODWORKER --DOMINION 


right, by a flat belt, and the saw spindle on the left, 
through a V band. The surfacing cutter, by the way, 
is 12in. wide. The motor and saw spindle are mounted 
on @ carriage on a long slide, so that, with the surfacer 
belt removed, they can be pushed along the slide. The 
slide, in turn, can bé rotated about a vertical pivot 
for cross cutting or mitreing with the saw, or, of 
course, @ fly cutter can be put in place of the saw for 
gaining and many other operations, while the oppos- 
site end of the spindle is fitted with a chuck for drills. 
The motor is powerful enough to drive both sides of 
the machine at the same time. The morticing machine 
shown in Fig. 17 is a new type brought out by this 
company and combines a chain cutter with a hollow 
square drill for clearing out the round corners pro- 
duced by the chain cutter. It is chiefly noteworthy 
on account of the convenient arrangements made for 
using either or both of the cutters according to 
requirements, 
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) Alfred Herbert, Ltd., of Coventry, has a great 
variety of tools, chucks, and so forth, together with 
the Ashdown Rotoscope, which was described in 
(us ENGINEER of September Lith, 1925; but the 
most interesting part of this exhibit is a selection of 
high-power mulling cutters. One example is shown 

in Fig. 18, which represents a cutter bin. in diameter 

wide, intended for 


2hin cutting on the face and 


divided in the centre for 


my 
ides simultaneously. 


convenlence in grinding and lias, it will be seen, very 
most noteworthy 


teeth The feature of the 


trong 








FIG. 17 COMBINED CHAIN & CHISEL MORTICER- DOMINION 





cutter is the of rake the 
cutting edge, similar to the top rake of a turning tool, 
while the spiral angle is as great as 35 deg. It will 
be noticed incidentally that the corners of the teeth 
are slightly rounded to prevent them breaking off. 
lhe result of this design is that very heavy cuts can 
be taken and the cutter shown in Fig. 18 has been 
used on a cut Ifin. deep in mild steel with a feed of 


however, provision ab in 


i? /,,in. per minute when it was running at 48 revolu- 


tions per minute. Another very heavy cut is illus 
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FIG. 18- SIDE AND FACE CUTTER—HERBERT 
trated by Fig. 19, which shows two gangs of these 
cutters milling out back tool-posts for Herbert lathes 


fromwt rectangular bars In this case the cross- 
sectional area of the cut through each bar is approxi- 
mately 74 square inches, so that a total of 15 square 
inches of metal is being removed, and the feed is at 
the rate of in. per minute. Tests carried out by the 
makers to determine the efficiency of these cutters 
show that they will remove as much as 22 cubic 
of mild steel in a minute when absorbing 
27-7 horse-power. The cutter in this case was 4}in. 


inches 





in diameter by 9in. long and was driven at a peri- 
pheral speed of 70ft. per minute. 

The Brooke Tool Manufacturing Company, Ltd., 
of Greet, Birmingham, also, is exhibiting a number 
of high-power milling cutters in which the same 
principle of coarse pitch teeth with a steep spiral is 
adopted. There are also on this stand several examples 
of inserted tooth cutters in which the cutting edge is 
ground after the cutters are put in place in the arbour, 
so that a true spiral is formed. A new tool by these 
makers is a very simple form of adjustable reamer, 
in which the adjustment is effected by means of an 
internal cone. These reamers are made in a great 
range of sizes up to 3}in. in diameter with flutes 
4in. long. 

Around the sides of Building “B” at the Fair 
there is a number of smaller stands, but they are, 
nevertheless, some of the most interesting, as they 
generally display the pioneering efforts of inventors, 
but we have not the space to deal with them in detail. 
Among them, however, there may be mentioned the 
abrasive blocks of the Comunutator Grinding Block 
Company, 16, Sugarhouse-lane, Greenock, which, 
as the name indicates, are intended for smoothing up 
the commutators of electrical machinery. These 
blocks are made of an abrasive and bonding medium 
80 proportioned that they will not load up with the 
copper ground off, neither will they glaze over and 
loose their cutting quality. At the same time the 
abrasive hard enough cut down high mica 
insulation quite readily. The representative of the 
firm on the stand told us that these blocks can 


1s 


to 


be 


Among the other exhibits of a mechanical engineer- 
ing character at the Fair—-we intend to deal with 
those of an electrical nature in the future—there are 
some which seemed to us rather disappointing, while 
others were full of encouragement. Among the latter 
that of J. B. and 8. Lees, Ltd., Albion Ironworks, 
West Bromwich, which is devoted to a display of hot 
and cold rolled steel strip and shows that Sweden is 
not the only country in which such material can be 
produced. Some of the strips exhibited are only 
three or four-thousandths of an inch thick by 4in 
wide, but they are uniform throughout. 
Another rather interesting exhibit is a revival of the 
Pitter fan by T.V.E., Ltd., of Station-road, Hounslow. 
It. is really a very old idea, of using narrow aerofoils 
placed behind one another ; but, according to tests 
made by the National Physical Laboratory, the result 
is a much higher efficiency than can be attained by 
many other designs, and it is puzzling to know why 
such a form of fan has not yet met a greater vogue. 

The Aston Chain and Hook Company, of Erdington, 


or Sin. 


Birmingham, has a machine, among those demon 
strated on the stands associated with the local 


Corporation, which is making knotted link chain from 
steel wire, but, in view of the description we gave 
last vear in connection with wire-working machinery 
of the machines employed by this company, it is not 
necessary to enlarge on the process here. The Rapid 
Magnetting Machine Company, Lombard-street, Bir 
mingham, number of machines at work for 
separating iron and steel swarf from other waste ; 
and Messrs. Sweeney and Blocksidge, Saltley, Bir- 


has a 





used satisfactorily on either turbine-driven generators 
running at full speed or, at the other end of the scale, 
on large slow-speed motors. 

Another exhibit in this part of the Fair which 
should appeal to engineers who are confronted with 
speed-changing problems is that of Barker and Co., 
Halstead Works, Great Horton, Bradford. It is a 
working example of expanding pulley change-speed 
gear, on much the same principle as that of the Lang 
lathe, but it has a special form of belt. The driving 
face is, of course, the edge of the belt, which bears 
against the inside faces of the coned pulleys. The 
edge is formed as a series of facets of leather riveted 
on to aluminium alloy castings, which are bolted to 
the belt proper. The peculiarity in the design lies 
in the fact that the castings are so shaped that the 
pull of the belt comes truly in the centre of action of 
the pad in contact with the pulley. The result is that 
there is no tendency for the pads to cant over, as is 
the case with some forms of V belt, and a very high 
coefficient of transmission obtained. We made 
some rough experiments with the belt on the stand, 
and although they cannot be said to have been con- 
clusive, they indicated that the Barker belt is a con- 
siderable advance on many others of the type. 

On the stand of Henry Beakbane, The Tannery, 
Stourport, there is a fine exhibit of leather for 
belting and various other purposes ; but one of the 
most striking exhibits is a set of samples demon- 
strating the ability of chrome-tanned leather to with- 
stand high temperatures. These samples are what 
might be described colloquially as windows and 
frames punched out of one piece of leather, of which 
the windows were subsequently immersed in hot 
water. In the case of oak-tanned leather the result 
is that the “‘ window ”’ is reduced to about one-fourth 
of its original size, but with the chrome leather the 


18 





window is still a fair fit in its frame. 








FIG. 19 A HEAVY. MILLING OPERATION-- HERBERT 


mingham, exhibit several for sheet 


metal working which are noteworthy on account of 
the protective devices they embody. 
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The Propagation of Electric Waves.* 


THE so-called Heaviside layer is taken to be defined as a 
supposed permanently ionised region existing in the upper 
atmosphere, without the assistance of which the bending 
of electric waves round the curvature of the earth could 
not be accomplished. If the article written by Mr. Heavi 
side, in 1902, for the “ Encyclopedia Britannica,’’ and 
incorporated in Vol. IIL. of his ** Electro-magnetic Theory,’ 
be referred to, it will be seen that the whole tenour of the 
article turns on the ability of waves to accommodate them 
selves to conducting surfaces, and that he clearly indicates 
that they climb around the earth's surface quite apart 
from whether or not an ionised layer exists. 

All that Heaviside meant to convey by his reference to 
a possible conducting layer was that the existence of such 
a layer might limit the upward expansion of waves and sv 
conserve the wave energy. It was certainly not intended 
to be used as an alternative method of bending the waves 
to the earth’s curvature. The whole context refutes this 
interpretation. 

It must have occurred to many others besides Heaviside 
that the rectilinear propagation view could not be recon 
ciled with the everyday aspects of wireless communication, 
as exhibited by the ability of the waves to reach aerials 
situated in the backyards of houses in large cities, or of 
their faculty of accommodating themselves to large and 
abrupt changes of level in the general contour of the land ; 
in fact, their obvious faculty of getting round, over or 
through thousands of obstacles which, on the rectilinear 
propagation view, should prove insurmountable barriers 

It was considerations of this kind which led the writer 


* Abstract of eet read by Mr. J. E. Taylor before the Royal 
Society of Arts on Wednesday, February 17th. 












































































































































250 





THE ENGINEER 








1926 


26, 


KERB 





to the view expressed nearly twenty-seven years ago that 
guided waves are concerned. The guided wave view dis- 
poses of the necessity for invoking the assistance of an 
ionised layer in the atmosphere, whilst it does not deny 
that some degre of ionisation may, and indeed must, 
exist, at least in the sunlit portion of the atmosphere and 
near the poles where it concentrates. On this view, the 
effect of such a layer would be largely, if not entirely, a 
detrimental one. A radical re-adjustment of fundamental 
ideas is involved, not only of electric wave propagation 
itself, but as to the cause which produces guidance and 
its bearing on the every-day uses of conducting wires to 
guide electric current flow. It also raises the question 
why there is no such guidance in the case of the minute 
waves giving light and heat radiation. 

Following the methods of Faraday and Sir J. J. Thom- 
son, the matter will be treated mainly from the electro- 
static point of view. That is, Faraday’s conception of 
electric fields of force will be used, but with the underlying 
modification introduced by J. J. Thomson, which 
implies that lines or tubes of force are never called into 
being, but exist through and permeate all space at all 
times. Normally, they lack organised arrangement and 
cancel out one another's effects in the gross, except when a 
preponderance is created in one direction. This modifica- 
tion enables a simple view to be taken of what constitutes 
a magnetic field. It can be regarded as the momentum 
of moving tubes of force. Faraday’s conception is amplified 
and completed in other necessary respects by this view. 
In the main, however, it will be possible to treat of resultant 
fields only and avoid undue complication. An ether is 
assumed, but the effects concerned could without doubt 
be hung on to a space geometry or other conception, if 
necessary. 

For purposes of electrical theory, it is only the electrical 
aspects of the matter that are of concern to us. Electric 
forces or electric fields can only be changed by interference 
from other electric fields. Forces of any other nature are 
without effect. Hence, in this connection, matter may be 
regarded as entirely clectrical in its constitution. It even 
appears probable that in empty space there exists a system 
or network of electric fields or electric stresses, not evident 
in the gross, which are perhaps systems of self-closed 
lines of foree, and in virtue of which the propagation of 
electric waves through space is rendered possible. Mag- 
netic force is embraced as being only a particular aspect 
of electric force, whilst mass or inertia are likewise to be 
regarded as electrical quantities. The atoms and mole- 
cules of matter consist of minute compound systems of 
electric fields starting from protons and ending on electrons. 
These minute fields are immensely more intense than any 
electric fields artificially produced. It is these minute 
electric fields which are called into play and upon the re- 
adjustment of which depends the various electrical mani- 
festations occurring in practical applications. To the way 
in which these fields can re-arrange themselves to produce 
& gross resultant effect, we must look quite as much as to 
the motions of electrons. It has always been regarded as 
something of a mystery why a charge spreads or runs 
along a conduetor, and various views which the author 
holds to be erroneous have been expressed about deficits 
of electrons at one place and surpluses at another, and so 
on. The important fact appears to be that the particular 
molecular field arrangement spreads, both in the dielectric 
and the conductor. The lines of force constituting the 
external field simply slip along the molecular lines of force 
in the conductor without pulling charges or electrons 
along with them. Just as when a conductor is moved out 
of an electric field the lines of force join up and leave the 
conductor without pulling electrons with them, so the 
converse effect can.take place that the molecular fields 
of the conductor join up with the external field when the 
conductor is moved in, without electronic movements 
being directly involved. That is, the process by which 
an external electric field slips along a conductor primarily 
depends on the joining up of successive molecular lines 
of force with the external field. Only in so far as it is an 
imperfect one is there any loss of energy-in this slipping 
process. This view is implied by Heaviside, where he 
draws a clear line of demarcation between *‘ conducted ” 

currents, and points out that the 
metallic conductor is not a convected 








* convected ” 
along a 


and 
current 
current. 

So far as dielectrics—that insulating substances 
are concerned, it is common ground that the molecular 
electric fields are self-contained, or, at any rate, stable, in 
their character. They are not prone to interfere with one 
another. The electrical system of one molecule is not 
upset by coming into relative proximity with that of a 
neighbouring molecule. It will be understood that mole- 
cules are made up by the combination of one or more 
positive ions with one or more negative ions, the parts of 
any chemically divided molecule being likewise ions. These 
ions are, in themselves, compound electrical systems on a 
smaller scale than the molecular systems. 

In electrolytes, whilst the molecular electric systems are 
unstable, the ionic systems are still stable in general, as 
in a dielectric. The result of the molecular instablity is 
that the positive and negative ions are continually chang- 
ing partners in the course of the normal molecular activity. 
evidenced as temperature. Apart from the application of 
electric stresses, the interchange is chaotic, but when 
‘tress is applied the interchange becomes more or lees 
organised, and an * jonic drift’ is produced determining 
a deposition of poritive ions at one pole where the stress 
is applied and negative ions at the other. The inter- 
changing of ions in a substance constitutes ** ionisation.” 
The law of increase of conductivity with increase of tem- 
perature in electrolytes is obviously complied with on 
this view. The imposition of a drift on the normal chaotic 
interchange does not involve dissipation of energy. Only 
in so far as the interchanges are not sufticiently frequent 
to cope with the influx of fresh applied stress is there dis- 
sipation of energy. The insufficient rate of interchange 
results in certain molecules or molecular groups acting as 
dielectric molecules when they hold or trap parts of the 
applied stress and cause dizsipation of energy in the electro- 
lyte. The trapped energy accentuates the molecular 
motions and evidences itself as heat. Electrical energy is, 
of course, taken up in forming the new constituents of the 
electrolyte, but this is not energy dissipation. 

In metallic conductors it is the minor electric systems 
in the ions. in other words, the atomic internal electric 


is, 


some reason the atomic fields of a metal are so con- 
stituted that electronic interchanges occur between neigh- 
bouring atoms. Each atom has, as it were, an outer range 
into which some electrons make excursions and returns. 
Those which make the more extensive excursions are liable 
to come into the range of neighbouring atomic fields when 
they exchange venue. Here, again, the interchange of 
electrons is normally chaotic, but becomes in some small 
degree organised under the influence of an impressed 
electric field and the “ electronic drift * is produced. On 
the view here outlined metallic conductivity deter 
mined by the rate of electronic interchange proper to the 
particular metal and the particular temperature. It does 
not assume that there are free electrons in the metal, only 
that the electrons become available in the act of inter- 
change, and is closely akin to Sir J. J. Thomson's alter- 
native theory of metallic conduction, which was framed to 
obviate the difficulty arising from a serious discrepancy 
between the free electron theory and the facts relating to 
the specific heats of metals. Obviously, also, the absence 
of any necessity for making the large assumption that 
numbers of free electrons float about between the atoms 
of conductors is, in itself, a strong point. The view here 
expressed, unlike Sir J. J. Thomson’s, does not demand a 
pre-polarisation of the conducting molecules. It assumes 
that in the course of normal activity of the sub-atomic 
electrical systems, that is, the fundamental electrical 
systems in which the protons and electrons are directly 
concerned, a sufficient number of electronic exchanges are 
occurring in approximately the right direction to accord 
with the impressed electric force in the conductor, so that 
they are already amenable to its influence. In other 
words, a number of the atoms are already polarised in the 
direction required to meet the demands of the impressed 
force. That conductivity-sincreases with fall of temperature 
in pure metals is accounted for on this view by the reason- 
able assumption that as the atoms pack slightly closer, 
more electron paths come within interfering range of 
neighbouring atomic fields and the rate of electronic inter 
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change becomes greater. As in electrolytes the true 
conduction is effected without dissipation of energy. 
Resistance losses arise solely from the failure of the 
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electronic interchanges to take place at a sufficient rate 
to dispose of the impressed stress completely. The part 
of the stress not disposed of by handing on in the direction 
of wave propagation is partly absorbed by the conductor, 
producing accelerated molecular movement ; and partly, 
again, emitted into the dielectric as a lateral field—that is, 
a field at right angles to the electric force in the wave 
proper. This lateral field corresponds entirely to the fall 
of potential along the conductor proportional to resist- 
ance. 

From what has been said in reference to electrowe drift 
and electronic interchanges, it might be inferred that the 
function is to hand on electric «charges. In the author's 
opinion, this is a misleading, if wrong view. The 
function is to restore to normal] the state of the molecular 
fields in the conductor after the handing on of the impressed 
electric force of the wave, and so put the molecular fields 
into a condition to conduct subsequent applications of 
impressed force. The assumption is that m conductors 
and dielectrics alike there exist available prepared stress 
paths for the transmission of wave fields. The inter- 
connecting and changing electric fields of the molecules 
and atoms provide these paths. But whilst the disturb- 
ance of the molecular field arrangement following the 
passage of impressed stress corrects itself in conductors, 
it is not so in dielectrics. The electronic interchanges in 
conductors relieve the state of stress superposed on the 
molecular fields, and so, to some extent, prevent~the 
setting up of a counter stress or opposing E.M.F. In 
dielectrics the counter stress set up balances the impressed 
stress and prevents further influx. The correction in 
conductors comes about by field re-adjustments made 
possible by the electronic interchanges. 

In the diagram some attempt is made toconvey ac one rete 
idea of the kind of process which produces conduction in 


not a 





systems themselves, that are relatively unstable. For 





metals, by analogy with an electric circuit, in which rotat- 





ing pairs of condensers, oppositely charged, take the placo 
of atoms or molecules. If a sufficient number of the 
rotating pairs of condensers be connected in parallel, 
one or other will, at any instant, be in position to allow 
of the passage of a charge, and will have its normal charges 
restored immediately afterwards. The restoration 
charges corresponds to the readjustment of molecula: 
fields by electronic interchanges. 

The molecular fields of conductors are self-restoring, 
those of dielectrics are not. This is the essential differenc: 
between the two. Wave conduction is equally present in 
both cases, but the conduction is transient in the dielectri: 
because of the sustained opposing E.M.F. built up in it 
The rapid decay of the opposing E.M.F. in conductors 
enables the conduction to appear as a continuous 
state. 

In reality it is a very discontinuous state 
the separate molecules or small group of molecules of th 
conducting substance under a continuous electric stress 
Such a group is essentially dielectric in its character, but 
exhibits conducting intervals when it may be said to by 
perfectly conducting, because there are no dissipation 
losses occurring during these spasms of conductivity 
In this sense there may be said to be only rates, but no 
degress of conductivity. The proper view of an imperfect 
conductor is that it is a dielectric to which is added thx 
conductivity characteristic to a greater or less extent. 

The slipping of electric waves along conductors by th: 
interaction of molecular lines of force with the wave field 
must not be taken as implying that wave guidance by) 
conductors thereby brought about. With a perfect 
conductor the wave field would slip off at the first bend 
This would not be the case with an imperfect 
conductor, because the lateral electric field given out by 
the conductor produces a tilted resultant wave front 
Applying Poynting’s theory, which states that the direction 
of propagation is normal to the wave front, it follows that 
the wave propagation is diverted towards the conductor 
the tilt being a forward one. This is, in the author's view, 
the effect which gives wave guidance in all its aspects, 
and without which there could be no currents in wires 
It also indicates that the practical engineer would hav: 
little use for perfect conductors. This leads to the question 
as to why, then, are not luminous waves guided by con 
ductors likewise ? The answer appears to lie in the inertie 
of the electron. The change in direction of the wave fiela 
in a luminous wave is so excessively rapid that it is unabl: 
to exercise any control over the movements of the electrons 
during the electronic interchanges. For these waves ther: 
is no absorption of energy by the conductor, and hence no 
wave tilt. The full explanation, however, hardly concern 
the present subject. 

The extent of the wave tilt produced by resistance in 
broadcast transmission over the surface of the earth will 
vary chiefly with the distance from the source of oscilla 
tion, being very pronounced at short distances and becom 
ing less as the annulus or ring of current at the surface 
expands outward until it is in general almost imperceptibk 
at large distances, though never negligible. It will also 
vary with the local resistance of the ground over which 
the wave passes. This will have a corrugating or distorting 
effect upon the advancing annulus and wave front, because 
the horizontal component of the velocity of travel will b« 
lightly decreased where extra tilt is given. On the other 
hand, there will be a slight increase of velocity at places 
where the tilt is decreased, as when a part of the wav: 
sea or an surface. The latter effect 
seems to be certam conditions of of 
wireless direction-finding apparatus Such distortions 
will also tend to produce positions of interference at places 
owing to retardation of 
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as referred to 
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or curve, 


front reaches the 


indicated use 


under 


bevond the locality of distortion, 
phase of parts of the wave front. 


Major irregularities of surface contour doubtless also 
give rise to wave distortion and interference positions, 
not only because of the indentations in the wave front, 


but by reason of partial reflection of waves where suffi 
ciently steep gradients of surface are encountered In 
such cases a part of the wave is reflected and a part climbs 
over the surface. The latter part will have its velocity of 
travel up the gradient retarded to an extent depending 
on the increase of wave tilt relative to the gradient, and 
will reach localities beyond with a retarded phase produc 

ing interference with wave rays arriving by routes with 
different characteristics. This argument can be expressed 
in another way by considering an abrupt change of gradient 
or excrescence as intercepting the wave and producing an 
oscillating electric field which acts as a new wave source 
in much the same way as a wireless receiving antenna 
arrests a part of an oncoming wave, oscillates and gives 
out a new wave 180 deg. out of phase with the original 
and with the antenna as centre of wave propagation. Where 
the reflection is complete, any point in*the shadow region 
beyond may be considered as subject to a force due to the 
original wave, and another equal and opposite force due 
to the secondary wave. Hence, there is complete annul 

ment of the wave in that region and a true optical shadow 
is produced, But where the reflection is only partial, as 
is no doubt the case when surface excrescences are met, 
part of the wave climbs over and part sets up a new 
oscillating centre or wave source, giving out a secondary 
wave opposite in phase in the direction of propagation of 
the primary wave, and thus producing a degree of inter 

ference. This will not, however, result in a shadow in th« 
optical sense, because the effect is quite local. The 
secondary wave produced will be rapidly diverging and 
therefore rapidly weakening, whilst the divergence of the 
primary wave will depend upon the distance from its 
source. In general, the original wave will speedily over- 
power the secondary wave as the obstacle is left behind. 

The remainder of the paper deals with the essential 
differences between oscillations and waves, the reason why 
extra short waves are not subject to the same day-to 
night variations as the longer waves, the reason why 
waves are unable to traverse the polar regions of the 
earth, and the sunset effect. 

Broadly speaking, it is the author's view that it is to 
the interaction of electric fields and their manipulation 
that we must learn to look for accurate fundamental 
explanations rather than to motions of electric charges or 
electrons, and that it is necessary to bear in mind that such 
electric fields are never created or destroyed, either in 
material substances or in empty space. It is only the 
organisation in some small degree of pre-existing forces 





that is possible. In material substances concentrations 
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of these forces occur, but in there 


apparently, no concentrations, and that is why it is sug 
vested that the fundamental electric fields of empty space 


empty space 


exist as closed electric lines of force. 
real insight into the mechanism of electric wave propaga 
tion is to be obtained only in this way. 
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rhe Protective Effect of Goggles. 
In the course of a recent visit to the Sheffield district 
we had the curiosity to ask various steel makers as to their 
opinion of the utility and popularity of glass goggles for 
protecting their workers’ eyes from the glare produced 
at very high temperatures, and found that 
without exception lasses were not in favour 


almost 
In 
of the large number of men 
working on autogenous welding—one of the most trying 
occupations for the who ignore the of 
coloured glasses, it is noteworthy that we have just received 
a communication from J. and R. Fleming, Ltd., the 
opticians of 146, Clerkenwell-road, London, E.C. 1. This 
letter, together with our subsequent investigations at 
Mesers. works, that there real 
reason protective viasses should be so unpopular, 


we 
these 
circumstances, and in view 


eyes merits 


Fleming's 
why 


sugyvest im no 
while their necessity needs no emphasis 
> oe 
It ot the ultra 


harmful to the eves, although they are not normally visible, 


is. course, violet rays which are most 


and goggles, to be of any real service, should cut off thes« 
without efiect 
reducing the clarity long 


raves producing material colour 
of 
known the means of producing a glass having the desired 
of do 


seem to appeal to general workers is 


any or 


Glass makers have 


Vision 


vlass not 


suit h 
The 
doubt, that they have all the appearance of ordinary glass, 
erage worker appreciate their merits 
so directly feel the effect of the ultra-violet 
On the 


yvlasses commonly used reduce glare 


characteristics, but goggles made 


reason ., no 


and the a does not 


as he does not 


raves as he does the 
the 


glare of bright visible light 


other hand, blue 
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Pig Iron Production. 


Ir is probable that by the time these lines appear 
in print the first blast-furnace in South Africa to produce 
pig iron on a commercial scale will have been blown in. 
After considerable delay the blast-furnace, at the New 
castle Iron and Steel Works, in Natal, had at the beginning 
of February nearly reached production stage. Its eres 
tion was begun about five years ago, but it was not com 
pleted and the unfinished structure was acquired last 
year by the Union Steel Corporation of South Africa for 
the purpose of supplying the Vereeniging Steel Works of 
that undertaking with pig iron. It was expected that 
the production of pig would have been begun towards 
the end of last year, but the finishing touches to the furnace 
took longer than anticipated. However, at the beginning 
of February it was being tar coated, coke, ore and lime- 
stone were being accumulated, a new battery of boilers 
was being installed, and every effort was being made with 
a view to the blowing in of the furnace at an early date. 
For experimental purposes small blast-furnaces had been 
erected previously, and about 2000 tons of pig iron had 
been manufactured, but after it had been ascertained that 
the production of the metal was commercially possible, 
operations were stopped until capital could be obtained 
to erect a blast-furnace that would produce at a cost that 
would make the venture payable. It was not, however, 
until a few years back, when an Act was passed granting 
a bounty of 15s. per ton-——gradually tapering away to nil 

on pig iron produced from native iron ores, in quantities 
of not less than 50,000 tons per annum, that the Newcastle 
blast-furnace became an attractive proposition. The 
capital of the fem which had begun to erect it had come 
to an end just before the furnace was brought to the pro- 
duction stage, and the further sum necessary to complete 
it and start the manufacture of pig iron could not at the 
time be obtained. But the offer of the bounty and the 
fact that a further bounty of 15s. per ton was to be granted 
on iron and steel manufactured from that pig iron-—pro- 
vided the quantity produced 

was also 50,000 tons per 




















annum—brought into the 
| field the Union Steel Corpors- 
tion, which is in urgent need 

of obtaining pig iron at a 
substantially below 
| that which overseas pig iron 
costs delivered in the Trans- 
The furnace 70ft. 
high, and will have a capacity 
of 150 tons per day. There 
three hot blast stoves 
and provision has been mace 
| 


price 
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are 


for the erection of a fourth. 
The boiler plant 
substantially augmented 

Bettington”’ boiler of im 
proved pattern is being added 
to the boilers of the same type, 
which are already installed, 
wnd, in addition, a battery 
of Lancashire boilers is about 
completed. The “ Betting 
to be fired 
with pulverised fuel, and 
the Lancashire boilers will 
be fired with ordinary coal at 
first, though waste gases from 
the blast-furnace will eventu- 
ally be used for firing them. 


is being 
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ton” boilers are 





APPARATUS FOR INVESTIGATING THE PROTECTIVE EFFECT OF GOGGLES 


but do necessarily 
protection against ultra-violet 

In view of these circumstances, Messrs. Fleming have 
constructed the the accompanying 
engraving for investigating the protective effect of goggles. 
It comprises a spectroscope with a quartz optical system 
and an uranium glass screen, which makes the ultra-violet 
light An are lamp with 
unpurified iron electrodes is used as a source of light rich 
in ultra violet, and a screen of special glass is provided 
so that the operator can attend to the lamp without harm 
to his eyes. The bank of filament lamps shown in the 
illustration is used as a steadying resistance for the arc. 
The light from the are lamp, after passing through a 
quartz condenser, is directed through the goggles under 
investigation, which are clipped on the rod projecting over 
the top of the instrument. The light then traverses the 
spectroscope and its intensity is measured on the fluorescent 
sereen in hundredths of Angstrom units. On the right 
there is shown the infra-red end of the spectrum, towards 
the centre is the visible light, and on the left the harmful 
ultra-violet rays are indicated 

On experimenting with this apparatus, and trying a 
variety of different goggles, it was surprising to us to find 
the large extent to which some of them would pass ultra- 
light, although they put forward as being 
protective, while they reduced very considerably the 
harmless illumination necessary for vision. On the other 
hand, there were several specimens which almost entirely 
cut off the ultra-violet without impairing visibility or 
producing a colour effect. One of the most interesting 
pairs of goggles was, however, a set, made for a special 
purpose, which cut off both ends of the spectrum, and 
left only the visible light. The ultra-violet was eliminated 
by a special type of glass, while the hot infra-red rays 
were reflected back by a very thin film of gold, so thin, in 
fact, that it readily passed the white light. 

We understand that while Messrs. Fleming originally 
made the apparatus, we have described, for their own 
service, they are ready to supply sets to other investi 
gators, and are willing to test goggles sent to them by users 
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apparatus shown in 


visible through fluorescence. 
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A new stack 
been serve 


chimney has 
to the 
additions to the boiler plant 
The power plant consists of 
two Parsons steam turbo- 
generators for generating electricity, and the blast equip- 
two Allis Chalmers blowing 
engines converted from air compressors each of which 
will blow about 20,000 cubic feet of air per minute. The 
hematite ore which is to supply the Newcastle plant will 
be drawn from the farm Prestwick in the Dundee district, 
59 miles from Newcastle along the railway line, and the 
limestone from the Taungs district. 
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ment is being supplied by 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


PETROL ENGINE CONVERSION 


Sil I of 
readers who have used fuel oil as a substitute for petroleum in 
petrol motors, I should further like any general details which they 
successful apparatus that may have been devised 
used in connection with the conversion of internal 


hould be glad to hear of the experienves your 


may have of 
and actually 
combustion e 


ngines to run on fuel oil. The prohibitve price of 


gas in certain districts does not permit gas engines to be run 
at anything like a profit, so conversion to fuel oil is resorted to. 
It is possible to convert gas engines to run on lighter fuels, but 
this in almost every case, I believe, entails very large expen- 
diture, since the compression ratio has to be altered, which 
involves special cylinder heads and pistons, &c. So we turn 
again to fuel oil, which, in my estimation, is a better fuel than 
paraffin, since it contains from 5 to 7 per cent. tar, which is in 
itself a lubricant Where petrol engines have been run on 
paraffin, piston seizures, owing to paraffin dissolving the cylinder 
lubricating oil, seem common enough. Much time by many 
persons all the world over has been devoted to the subject of 
devising simple vaporisers for fulfilling the job, but T know of 
none that are really satisfactory. 

It suggests itself to me that a new field would be open if 
experimenters and inventors alike realised the vast possibilities 
of fuel oil ; after all, the loss of power would be very small on, 
say, & 220 brake horse-power petrol motor, possibly only 15 per 


cent., and comparing the cost of petrol in bulk at, say, Is. per 
gallon, as against 6d, or even 4d. per gallon for fuel oil, I consider 
it well worth while. 


Parrick GAY 


London, 8... February 19th 
rHE CHOICE OF STEELS FOR ENGINEERING WORK 
Sin, —A paper bearing the above title has been read before 
the North-Western Branch of the Institution of Mechanical 


P. Hague. I trust we shall have the oppor- 


in the technical 


Engineers by Mr. A 
to it 
many 


at an early date, as 


to 


tunity read Press 
it 
protession. 


Several points can with advantage also be debated in the 


contained points of great interest the engineering 


technical Press, and I venture to commence with the criticism 
of sharp corners in shafts, &c. of 
sharp corners, but I object when these are getting the full blame 
for a breakdown when there are probably other causes of more 


I am by no means a lover 


importance. 

During the discussion it was asked why a 2in. bar sawn quarter 
way through broke so much easier than a lin. bar. This question 
seems to me very easy to answer, and although the sharp corner 
has some bad effect, the main reason is the much higher stress 
set up in the 2in. bar when hit with a hammer than that taking 
1 will endeavour to explain the reason by 
Figs. | 


place in the lin. bar. 


another example Assuming two bars—as shown in 


and 2-—made from circular material and tapering towards the 
free end being hit with a hammer at the end. The bar —Fig. | 
will deflect several times more than the bar-——Fig. 2--and 


as the energy put into the hammer head is the same, and this 











has to be absorbed in work done in bending the bar, it follows 
that the maximum force resisting the blow is higher for Fig. 2 
than for Fig. 1. Therefore the stress in bar, Fig. 2, is much 
* 
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higher than that in Fig. 1 \ctual figures can be worked out by 


means of the deflection curve. In this case, at any rate, there is 


no weakness due to any sharp corners 
Referring again to the notched 2in. bar, it is obvious that 
when the end of the bar is hit with a hammer, the end of the bar 
must deflect, and as the bar between the notch and the end is 
very stiff, the deflection at the end will be very small, and the 
maximum force resisting the blow very high. This maximum 
force will throw a big strain on the reduced area of the bar. 
3, I doubt if 


the sharp corner at A is as bad as was made out in the paper 


Again assuming a tram axle, as shown in Fig. 
certainly it is not a good point. When a tram turns a corner 
and the wheel strikes the side of the rail, the energy in the tram 
will have to be absorbed by deflection in springs, tram rails, 
&& 


in diameter, 


, and as the axle between the bearings is not reduced 
but the the 
gear wheel, the effect would be a high stress at point A 


axles, 
is actually made stiffer by boss of 

\ similar case is an overhung crank on a steam engine, where 
the part of the shaft carrying the fly-wheel is made very stiff. 
If the engine is started up with water in the cylinder, part of the 
energy of the fly-wheel will have to be absorbed in bending the 
shaft, a surface crack may develop which will eventually go 
practically through, and we are told that the shaft is broken due 
to fatigue, which is not the case. 

It is quite evident from the above that the stress in material 
is dependent on the quality of the material, and designers are 
liable to overlook this fact, as they are so used to considering all 
forces as static forces only. 

I should like to know what relation, if any, is found to 
exist between the modulus of elasticity and the figures obtained 
from a notch bar test. 

Looking forward to remarks frem your readers on this matter, 
T. Mowy, 


Manchester, February 19th. 


FOREIGN TOOL STEEL. 
Sir, and 
articles appearing in the daily Press and certain trade paper 
referring to tool steel and other commodities of foreign manu 
facture which foreigners are trying to sell to British buyer 
I recently had an experience of such a case, when two foreigners 
of different nationality, called on me and tried their hardest 
trial lot of tool stecl 


Sume firms may not have seen in the past letter 





to persuade me to take a 
These people were anxious for me to give them such an order 
on this basis while they waited, as they were desirous of showing 
to other firms they were calling on that day that they had been 
successful in obtaining permission to supply my firm with 
trial quantity. The quantities that they wished me to sign for 
were such that the invoice would have come to the sum of nearly 
£120 
The 
stated that they had a patent in this country, though I under 
stand that patents for mixtures are not proc urable in England 
There is no doubt that great care has to be taken when such 
I should be pleased to hear if 


steel was said to be a mixture. and the representatives 


people call upon English firms 


anv of your readers have had a similar experience 


Sarety First. 


February 22nd 
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Electrically Welded Gasworks 
Structures. 


to be constructed throughout by 
electric welding we believe, that which built 
at Melbourne in 1922. Considerable progress in the applica- 


tion of welding to steel construction has been made since 


Cue first gasholder 


was, was 


that time, At Fitzroy the erection of a 1,000,000 cubic 
foot gasholder is now proceeding. Fig. | shows the com- 
pleted tank, which measures 102ft. in diameter, is LSft. 


plating */,,im. to 


in depth, and comprises four belts of 


of the work, including that on the crane, was carried out 
by the company’s own workmen. 

Another example of rivetiess construction which was 
carried out by the workmen of the same gas company is illus- 
trated in Fig. 2. The water lute purifier covers shown are 
25ft. square by 3ft. depth at the sides. The sides are of 
tin, plates and the tops */,,in. with curb angles 4in. by 
sin. by jin. The top framing consists of l2in. by 5in. 
R.S. joists with Jin. plates welded to each side, and these 
are welded to the curb angles. The cleats, which are seen 
at various points along the sides, are for holding down bolts 
and the lifting gear. They also were welded on. In this 
construction it was not necessary to drill a single hole for 








FIG. 1—ELECTRICALLY- WELDED GASHOLDER UNDER 


lin. thick The whole of the tank was, we understand, 
welded within three weeks, with only four welders on part 
six to eight labourers handling the material 
The new tank fits into the old brick tank of a 
It was built at ground 
and was lowered by eight screw jacks as each belt 


time, and 
and crane 
gasholder previously on the site. 
level, 
Was ¢ ompleted 

Phe notable features of this work are, 
the facet that it was not found necessary to drill or punch 
a single hole for the manufacture or erection of the tank 
or its fittings, and secondly, that the edges of the plates 
were used as cut by the shears. The joints, both vertical 
and circumferential, are lapped and welded inside and out, 
and the tank as built is truly cylindrical. 

Service pieces for supporting the plates in position, 
and for wedging them closely for welding, were cut from 
scrap material and temporarily welded to the plates, being 
eut off later and used elsewhere as the work progressed. 
For closing the vertical seams a large light clamp, similar 
to a portable hydraulic riveter, was built. This apparatus 
had grooved wheels at the top, which ran on the top edge 
of the plate, and it could be easily moved by hand from 
plate to plate. It had a 5ft. opening, and jin. screws were 
arranged at intervals of 6in. to engage and close the plates 
until they were tack welded 

rhe crane ¢« mployed is also of welded construction, and 


most first, 











CONSTRUCTION 


service bolts for assembly, nor to employ a fire or a black- 
smith on any part of the job, the whole of the work being 
tacked in position and completely welded electrically. 
The material was used as it came from stock, no machining 
of the edges or special preparation being necessary. 

The Quasi-Are Company, Ltd., of 15, Grosvenor-gardens, 
London, S.W. 1, 


from which our illustrations have been reproduced, and 


which has sent to us the photographs 


supplied us with the particulars contained in the foregoing, 
informs us that Quasi-Arc electrodes were used through 
out for both works. 





Books of Reference. 


Tne forty-second annual issue of the Year-book of 
the Scientific and Learned Societies of Great Britain 
and Ireland’? has just been issued.—This book is so 


well known that it really requires no word of description 


from us, but we may say that, in addition to giving 
the names and addresses of a verv large number of 
societies and institutions, together with a list of its 
officers and particulars as to membership, meetings, 


&c., it also provides complete lists of the papers read 














FIG. 2--ELECTRICALLY - WELDED WATER-LUTE PURIFIER COVERS 


in be ¢ 


its jib <tended to 100ft. in length. This crane was 
built for the erection of a 2,750,000 cubic foot gasholder, 
which is seen in the background in Fig. 1, and which was 
ilso completely welded electrically. It weighed, including 
the structural steel work in which there was not a single 
rivet employed, upwards of 750 tons. The temporary 
structures for the crane, including the central steel plate 
column and bracings, were also welded, and the material 
when the work is completed wiil be returned to stock. 

The gasholders referred to were designed by Mr. J. 
Newell Reeson, M. Inst. C.E., engineer-in-chief of the 
Metropolitan Gas Company, Melbourne, and the whole 





before, or, in some cases, of publications issued by 
the different bodies during the session 1924-1925, so that 
it really forms a record of the work done in science, litera- 
ture, and art during that period. It is published by Charles 
Griffin and Co., Ltd., 42, Drury-lane, London, W.C. 2, 
price 15s. 


Directory of Shipowners, Shipbuilders and Marine Engi- 





neers, 1926. The Directory Publishing Company, Ltd., 
33, Tothill-street, Westminster, London, 8.W. 1. *rice 





20s. net.—We have to hand the twenty-fourth edition of 
this useful volume, which for the second year appears, 


by request, at the beginning of the calendar year. In its 
general scope and size the volume remains unaltered, but 
In the first 
section, information regarding the Admiralty and Govern 
ment Departments, along with particulars of the British 
and Foreign Classification Societies, is given. Thereafter 
follows the Shipowner’s Section of 459 pages, along with 
information 


some additions have been made to the text. 


shipbuilders, ship repairers and 
marine *h 108 pages. The 
mainder of the book taken up by a list of consulting 
marine engineers and naval architects, along with a direx 
tory of trade and technical associations and institutions, 
and the very complete index which contains under it 
four sections about O00 The directory is so 
well known that further comment is unnecessary. 


concerning 


engineers, whi occupies r 


is 





entries, 





} 
| 


Tus 1926 edition of Who's Who Architecture 
which is published by the Architectural Press, 0, Queen- 
Anne’s Gate, London, 8.W. 1, price 25s., has been express), 

| timed to coincide with the recently concluded amalgama 
| tion of the Society of Architects and the Royal Institut. 
| of British Architects, and the new volume includes tly 
| numerous qualification changes which that event has 


im 


| brought about. The book, in addition to giving over 
| 300 pages of biographical notices of British architects 


| also contains information concerning a large number of 
schools of architecture, well as short 


| Societies and institutions the interests of which are akin to 


as references to 


those of the architect. 


Tue 1926 issue of The Electrician’ Directory and 
Hand-book of the Electrical Engineering and Allied 


Trades *’—or as it is so often called * The Big Blue Book, 

is the forty-fourth edition of this exceedingly useful work 
of reference. It is published by Benn Brothers, Ltd., 
8, Bouverie-street, London, E.C. 4, price 2 Outwardly 
the present volume does not differ at all from those which 
have gone before it, but we are assured in the preface that 
all parts of its contents have undergone careful revision 
and, indeed, from those portions which we have had occa 

| sion to consult we can testify that that revision has taken 
| place. We have little doubt, therefore, that it will b« 
| found as helpful as-its forerumnners have been in the past 
| It is pleasing to observe that its producers look upon the 


5s 





future with optimism, as is evidenced from the followin, 
quotation from its preface : . progress has been sorne 
what checked owing to the uncertainty as to the action 
| the would take the vital matter of th« 
reorganisation of the electricity supply portion of the 
industry. Notwithstanding, there has been a good deal 
of development and an increasing interest is being shown 
by the public in the possibilities of employing electricit, 
for lightening work The increasing sale of 
apparatus for broad-casting purposes has assisted thy 
prosperity of that branch of the industry, though otherwis 
outstanding events are far to seek. Nevertheless it cannot 
be denied that the electrical industry is in a sound state aw! 
The italics are ours. 


Government on 


domestic 


is ready for big things.” 





CONTRACTS. 





Tae WesTincuouse Brak: SAXBY SIGNAL Company 
Ltd., has received an order for twenty-five complete sete of air 


brake apparatus for tramears of the Edinburgh Corporation 


AND 


ne Orntent STEAM Navication Company has placed an 
order with Vickers Ltd. for a passenger steamer generally similer 
in dimensions to the Orama and Otranto re« ently built boy the 
vame firm. 

Wer Alfred Holt and Co 
of the Straits Steamship Company, Lid 
with Vickers Ltd., Barrow-in-Furness, for a fast turbiwe-driven 


are informed that actmy on behalf 


have placed an order 


twin-screw passenger vesn« l for service between Singapore andl 
Penang. 

lun RaANsome Macninery Comrany (1920), Ltd., of Windsor 
House, 46, Victoria-street, London, S8.W.1, has received an 


order from Sir Robert McAlpine and Sons for four of its ‘* Welter 


weight "’ concrete mixers, which each have an unmixed batch 
capacity of 12 cubic feet 
We are informed by the Air Survey Company, Ltd., 3, Cop 


thall-buildings, Copthall-avenue, London, EC. 2, that Mr 
Ronald Kemp, its managing director, has recently secured a 
contract for aerial survey work from the Government of the 
Federated Malay States. This work will follow the completion 
of a contract with the Sarawak Government, which is just about 
to commence, 


Tae Mrraeters Watson Company, Ltd., of Scotland-street, 
Glasgow, has secured, against severe continental competition, 
an order for a sextuple effect distilling plent for Jeddah. The 
plant is to be capable of producing 150 tons of fresh water from 
sea water per twenty-four hours and is to be complete with the 
necessary boilers and pumps. It is the second installation for 
the port of Jeddah and is the fourteenth set supplied by the firm 
to various places on the coasts of the Red Sea. 


Tux Compania Hispa AMERICANA DE ELecrricipap has 
contracted with the International General Electric Company for 
two 52,500-kilowatt tandem compound steam turbine generators 
as the initial installation for the new generating station to bo 
built at the entrance of the harbour of Buenos Aires. Each 
geverator will be a 50,000-kilowatt, 13,200-volt, 1500 revolu 
tions per minute main unit with a 250-volt direct-current exciter 
and a 2500-kilowatt, 2300-volt service generator with its own 
direct-current exciter, all mounted on the same shaft. The tur- 
bines will operate at an initial steam pressure of 550 Ib. gauge 
and 750 deg. Fah, total temperature, with full intermediate 
reheat of the steam between the cylinders. 


Messrs. F. TURNBULL AND Co., of Heaton Junction Works, 
Newcastle-on-Tyne, have received orders for the coal loading 
plants required in the dock extensions at Ellesmere Port on 
the Manchester Ship Canal and at the Lonsdale Dock, Work- 
ington Harbour. The Ellesmere Port plant comprises the latest 
type of india-rubber and canvas belt conveyor, loading bridge, 
cranes and machinery, and will be capable of shipping 1000 ton 
of coal per hour. It is to be capable of delivering coal to any 
part of a ship over a range of 260ft., a breadth of over 60ft., and 
@ height of 50ft. Mr. H. A. Reed, M. Inst. C.E., the Mancheste: 
Ship Canal Company’s chief engineer, is responsible for the design 
of the plant. In the Workington Harbour plant facility for 
moving the loading spout to any part of the ship is to be a dis- 
tinguishing feature, whilst the question of preserving the coal 
from breakage during the process of loading has received close 
attention, the most recent type of Handcock ‘* anti-breaker ”’ 
having been adopted. Messrs. Rendel, Palmer and Tritton, 
consulting engineers, of Westminster, have prepared the draw- 
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ings and will supervise its construction, 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Ironmaking Pre-eminence of Staffordshire. 


THE proudest boast of the Staffordshire district 
is its pre-eminence the kingdom over as a manufactured 
iron producer. Times without number hes it been pro- 
phesied that the Birmingham and South Staffordshire 
centre has “ seen its last ’’ as an industrial district of any 
yreat importance, since its producers adhered to the manu- 
facture of rolled iron rather than take on the once new 
industry of steel making. The falsity of the prediction 
has been proved with the years. The prosperity of South 
Staffordshire continues, and we still boast the distinction 
of being the largest makers of rolled iron of any of the 
iron and steel districts of the country, Scotland not ex- 
cepted. Beginning with Bessemer in 1856 and succeeded 
by Siemens and by the two Martins in 1864, and later 
when we come to the period of tho basic and basic-Bessemer 
processes by Thomas, Gilchrist, F. W. Harbord and others, 
the brilliant line of steel inventors of the later half of the 
nineteenth century never had very special terrors for the 
historic firms in the Staffordshire iron trade. Rolled 
iron of magnificent quality in the form of boiler-plates, 
sheets, bars, hoops, &c., branded and known as “ Stafford- 
shire marked iron” had a reputation the world over for 
its wonderful fibre and unequalled toughness very long 
before Bessemer startled trade and industry by his great 
discovery. Granted this quality of Staffordshire iron is 
now made in only small tonnage, but merchant qualities, 
the product of the puddling furnace, continue to be turned 
out in large quantities. Last week the local technical 
body, known as the Staffordshire Iron and Steel Institute, 
entered a fine claim for the superiority of wrought iron 
compared with steel, and I may say that in so doing the 
Institute has once again greatly pleased the bulk of the 
trade. That the majority of the Institute should have 
heen clearly in favour of the older product is, 1 may say 
in passing, only a repetition of repeated former declara- 
tions by the same most capable authority. Mr. G. T. 
Astbury. of the Netherton Ironworks, who opened the 
discussion, argued that in many cases where steel was 
used iron would give better service, and that many of the 
properties of wrought iron were not sufficiently recognised 
and utilised by engineers. He gave instances seeking to 
show the greater power of resistance in wrought iron to 
corrosion, shock and fatigue. On the question of corro- 
sion the balance of evidence was distinctly in favour of 
wrought iron. The rate of corrosion of steel tubing, for 
example, was 50 per cent. higher than that of wrought iron, 
an understatement of the case when the tubes were actually 
under working conditions. Mr. J. Raybould——-Pensnett 
was a whole-hearted supporter of iron for its durability, 
and gave instances of iron boilers having stood forty 
years’ service. 


The Case for Steel. 


Of course puddled iron is not allowed to have all 
its own way even in Staffordshire. Steel has its adherents 
and naturally enough they championed their metal before 
the Institute on the occasion I am speaking about. Mr. 
T. W. Ellett, of Smethwick, near Birmingham, held that 
steel would ultimately displace iron. The development 
of the steel trade in the last forty years had been pro- 
digious, while advance in iron manufacture had been prac- 
tically nil. “* Unless some development,” said Mr. Ellett, 
such as the use of liquid metal from the blast-furnace, 

the introduction of mechanical methods of wrought 
iron making is soon forthcoming, nothing will save the 
iron trade."’ Wherein, inquired this member of the Insti- 
tute lay the superiority of good Staffordshire iron com- 
pared with a good steel? The strength and ductility of 
iron varied with the amount of work put upon it. Small 
sizes compared very well with soft steels, as regarded 
tensile elongation and reduction of area, but large sizes of 
iron often suffered from lack of “work” in the making, 
and their physical properties fell. Mr. W. H. Stone 
Wolverhampton—favoured steel, because the output was 
higher and more uniform, and the costs lower. 


A Warning to Ironmasters. 


Wonderfully good as the bulk of Staffordshire 
rolled iron undoubtedly is, it would seem that there is 
need for new care if its historic reputation is to be main- 
tained. Mr. G. T. Astbury declares that one result of 
the excessive Belgian iron competition at the present time 
is that some of the local makers of common bar and other 
iron are succumbing to the temptation of following Belgian 
methods of manufacture. Belgian iron was, he said, really 
100 per cent. steel, being made out of layers of steel scrap. 
“ There are British ironmasters who are following the same 
suicidal policy,” declared Mr. Astbury. “ They are de- 
liberately putting steel scrap into piles to the extent, in 
many cases, of 80 per cent. But they make the top and 
bottom bars of wrought iron. That is the way to ruin the 
iron trade.”’ His own firm was endeavouring so to educate 
the consumer of iron that he simply would not be put off 
with mixtures when he expected to receive the genuine 
article. The remedy lay in the hands of the buyer and his 
inspecting engineer. 


Faith in Staffordshire’s Future. 


Mr. Geo. Hatton, managing director of the Ear! 
of Dudley's Round Oak Iron and Steel Works, at the annual 
dinner of the Institute, sounded a note of optimism as to 
the future of the Staffordshire iron and steel industries. 
He asserted that the decline in the iron trade of the district 
was not due to neglect of opportunities or lack of enter- 
prise on the part of its manufacturers, but to the force of 
circumstances, particularly the substitution of steel for 
iron. He believed that South Staffordshire would still 
retain a considerable hold on the iron trade and on many 
of the sectional trades which supported it. It was a matter 











for congratulation that the chain, cable and anchor trades 
of the district remained, with activities almost as great as 
ever, and he believed that they would continue to survive 
the competition df other districts. Mr. Cyril Lloyd was 
also optimistic. In industry, he said, South Staffordshire 
was not going to be a back number ; it would gradually 
win through to a more prosperous condition. “1 ask 
you,” said Mr. Lloyd, “ not to loose heart, but to stick 
to your tasks and spread the spirit of conciliation. These 
things, coupled with real progress and hard work will, I 
am sure, enable members of the Staffordshire Iron and 
Steel Institute a hundred years hence to look back upon 
1926, not only as a period when the trade of the district 
was about at the bottom of the hill, but the point from 
which a great era of industrial prosperity commenced.” 


Finished Iron. 


Demand for finished iron from the Staffordshire 
works shows a slight improvement. Best bar makers 
have orders in hand which insure steady running of the 
mills for the time being. A few fairly substantial sales 
of Crown bars have been effected. Nevertheless, faith in 
the stability of trade is fluctuating. Industrialists who can 
see as far ahead as April count themselves fortunate. While 
the price of marked bars is maintained at £14 per ton that 
of Crown and nut and bolt qualities have weakened slightly. 
There are works in this district which have this week reduced 
their quotation for Crown bars 5s. per ton, asking £11 5s. as 
against last week's figure of £11 10s. Buyers lead one to 
believe that £11 would not be refused for a good specifica- 
tion. Some sellers of nut and bolt iron are also stated 
to be accepting £10 5s., or 5s. less than the generally quoted 
price. The restart of the works at Charleroi has enabled 
much prompter shipments to be made of nut and bolt 
iron, delivered here at £6 15s., considerably more than £3 
below the Staffordshire price of iron used for similar pur- 
poses, although it is well understood that there is no com 
parison in quality. There are still works in the Darlaston 
district making nuts and bolts from iron, in spite of the 
great disparity in price. A good deal of business is cap- 
tured by the re-rollers of steel in competition with the 
large steel works, through the ability to utilise foreign 
billets. It is, however, less easy to get quotations for 
these from the Continent, and an inquiry for 500 tons of 
2in. and 2}in. billets which has been circulating for some 
weeks has failed to get a response. The January imports 
indicate that large quantities are still coming in on old 
contracts. 


Steel. 


Demand for steel is just about maintained on the 
recent level, but the obscure outlook is to some extent 
holding up constructional projects. Among the favourable 
indications is the doubling of contracts by some railways, 
and a marked activity in buying on the part of country 
warehousemen and the representatives of building in- 
terests. Some of these buyers have shown keenness lately, 
with the result that improving orders have been placed 
both for iron and with Staffordshire works. The 
recent orders for shipbuilding promise more business to 
the plate mills. The total quantity, however, is com- 
paratively insignificant. compared with the capacity of 
modern mills. The lack of expansion of business no doubt 
accounts for the failure of the efforts recently made to 
place steel prices on a better basis. There are too many 
producers sorely in need of business to avert the closing 
down of more plant for buyers to be seriously disturbed 
by the repeated threats of advances. However, in the 
structural branch values have hardened slightly, the 
minimum for ship, bridge and tank plates having advanced 
to £7 17s. 6d. Angles and joists may be obtained at 
£7 2s. 6d. upwards, and tees at £8 2s. 6d. Small bars can 
be bought at £7 17s. 6d. Boiler-plates command £11 
upwards, and Staffordshire hoops are £10 10s. at works. 
The market has weakened so far as continental material 
is concerned, and Belgian billets have been sold at well 
under £5 10s. Native billets continue to be quoted 
£6 2s. 6d. upwards. The very low prices for joists, bars, 
&ec., of foreign origin which have prevailed for some 
months past, are still being quoted; joists, for example, 
being obtainable at £6 5s. delivered here, about £1 below 
the British product. Steel bars at £5 6s. Antwerp are 
formidable competitors, and are being largely bought by 
warehousemen and others. Steep scrap is a slow market 
at £3 7s. 6d. to £3 10s. 


steel 


Pig Iron. 


Business in Midland brands of pig iron is decidedly 
quiet, but furnace fuel being inclined to firmness helps to 
maintain the selling figure of No. 3 Northampton at 
£3 4s. 6d. to £3 5s., and Derbyshire £3 7s. to £3 7s. 6d. 
Makers are, however, careful not to commit themselves, 
and offers of substantial contracts are not accepted. Hand- 
to-mouth buyers of pig iron unsuccessfully try to shake 
the resolution of sellers in maintaining the recent advance 
in prices. Those who can afford to wait believe they will 
meet with more success when present contracts run out. 
Meanwhile they are content to take their chance. Bids 
for forward supplies at less than the current rates are not 
entertained by Midland blast-furnacemen. The strict 
relation which has been maintained between output and 
consumption is another steadying factor in regard to 
values. Forge pig is very firm, in spite of the paucity 
of demand. Furnacemen continue to quote on the basis 
of £2 17s. 6d. f.o.t. for Northamptonshire forge. There 
was little activity in Derbyshire forge, which is quoted £3 2s. 
to £3 3s. Until there is more certainty in the outlook. 
particularly in regard to coke supplies and prices, it ic 
doubtful if there will be any re kindling of furnaces in this 
district, which have long been idle. 


Galvanised Sheets. 


The galvanised sheet trade has become rather 
firmer, recent bookings at the reduced price of £16 having 
improved the mill position, and a premium is now asked 
on forward contracts. Inquiry for galvanised corrugated 
sheets of 24-gauge shows improvement, both on home and 
export account, and on ‘Change in Birmingham to-day 
the commonly quoted prices were from £16 to £16 5s. 






















































































































































Unemployment. 


A still further decrease in the number of un- 
employed in the Midlands area is shown by the latest 
returns. The total of wholly unemployed is given as 
123,244, as compared with 126,516 for the previous week, 
a decrease of 3272; and the number on short time or tem- 
porarily employed as 37,652, as compared with 39,798, a 
decrease of 2146. 


A Gathe.ing of Agents and Travellers. 


An interesting gathering took place at the Wel- 
lington Tube Works, Ltd., Great Bridge, Staffordshire, 
on Friday, February 19th, 1926, when the agents and 
travellers of the company from all parts of the country 
assembled in Birmingham and were conveyed to the works 
by motor car. The morning was spent in a tour of 
inspection, which proved most attractive, especially the 
new Buttweld Mill, which is claimed to be the most up-to- 
date of its kind in the country. The party on its return 
to Birmingham was entertained to luncheon at the Queen s 
Hotel, and in the afternoon a conference was held at which 
the chairman of the company, Mr. Douglas W. Turner, 
presided. In welcoming those assembled, he pointed out 
that the gathering was the first of its kind since the incep 
tion of the firm in 1872. A vote of thanks to the chairman 
for presiding was proposed by Mr. W. Jones, of the Eastern 
Counties, seconded by Mr. Parkes, of London, and carried 
with acclamation. The chairman, in returning thanks, 
expressed his opinion that the meeting would be beneficial 
to all concerned. 








LANCASHIRE. 
(Prom our own Correspondents. } 


MANCHESTER. 
Genera] Outlook. 


LitTLe or no improvement in the Lancashire 
iron and steel markets can be recorded this week, and the 
tone in most instances on “Change has been rather de 
pressed. Certainly, those pessimistically inclined easily 
outnumber those who have anything cheerful to say about 
the condition of things. A fair amount of constructional 
work is going on in Manchester and the surrounding 
districts, and many more big schemes are in contempla- 
tion, but their influence on the tone of the market seems 
to be small. The Lancashire engineering industry 
showing a slight, but steady improvement in some 
branches, but apparently something more pronounced is 
needed to influence the movement of iron and steel in a 
favourable direction. 


In 


Non-ferrous Metals. 


The market for the non-ferrous metals is flat. 
and after the buying that took place last month there 
has been a notable lull which continues at the present 
time. Copper keeps steady, but buyers seem very re 
luctant to enter the market for any important quantities. 
The Americans, of course, are said to be contemplating 
dealing with this metal in much the same way as this 
country is alleged to have done with rubber, but whether 
anything will result from the reported intention to push 
prices up remains to be seen. They did succeed in raising 
values by about £2 per ton, but the price has since dropped 
by £1. The galvanising trades have been busy, and have 
been absorbing fairly substantial quantities of spelter, 
but the demand is not now so pressing and prices seem 
to be weak. There is no shortage of the metal, and in this 
ease also a great deal depends upon the policy which 
American producers may adopt. There is known to be a 
surplus of spelter in the United States, and if the price 
were reduced there the British market would very soon 


be affected. American values lately have been about 
£2 per ton higher than continental prices. Lead is not 
attracting very much attention at the moment, and it 


will need a resumption of activity in the cable-making 
industry to stir things up here. There is a fair business 
being put through in tin. Prices of this metal are very 
high, and it is regarded on this market as not unlikely 
that the price of £300 per ton will be touched before long, 
particularly if, as is expected, a further reduction in stocks 
is reported this month, 


Iron. 


The iron market is very dull at the moment, and 
buyers seem extremely reluctant to do anything more 
than buy for early delivery, and then only on a compara- 
tively small scale. Apart from the general industrial 
conditions, the coal trade uncertainty is clouding the 
outlook so far as forward buying is concerned. Another 
factor which is put forward in explanation of the present 
lull in buying operations is that a good deal of business 
was booked in the closing quarter of last year. Prospects 
for the immediate and early future, so far as this area is 
concerned, are not regarded too hopefully at the moment. 
Quotations for foundry iron, however, keep steady in 
most lines. Derbyshire No. 3 foundry pig is maintained 
at 76s. per ton delivered, a figure which applies also to 
Staffordshire and Lincolnshire makes. Scottish pig iron 
is between 95s. and 96s. per ton delivered, while West 
Coast hematite is being quoted at 92s. delivered in Man 
chester, and East Coast at 78s. on rails. Bar iron is 
selling in very small quantities, and very little of the 
business that is going through is on forward account. 
Lancashire Crown bars are offered at £11 10s. delivered 
Lancashire, with seconds quoted at round £10 5s, per*ton, 


Steel. 


The demand for steel is also very restricted at 
the moment, and so far as the next month or two is con- 
cerned, it is believed that we are in for a rather quiet 
time. Most of the inquiry is restricted to prompt require- 
ments, and only a very limited demand has come on the 
market for contract deliveries. For delivery into the 
Manchester area, about £7 per ton is quoted this week for 
angles and joists, with small bars on offer at £7 15s. to £8 








254 











THE ENGINEER 





Fes 





26, 1926 








per ton, including delivery. Plates are quiet and have an 
easy tendency, £7 12s. 6d. per ton having been quoted, 
while for boiler plates about £11 5s. per ton has been 
asked. These rates also include delivery into the Man- 
chester district. Billets are attracting comparatively 
little attention, though prices are steady at £6 5s. to 
£6 10s. per ton delivered. Continental semi and finished 
steels are offered here at competitive figures, the prices, 
including delivery in Manchester, being about 20s. per 
ton less than can be quoted by British makers. The lower 
prices, however, do not appear to be a sufficient induce- 
ment to buyers, for business is on a small scale. 


Scrap. 


Notwithstanding the absence of any important 
buying, values of the scrap metals, particularly the non- 
ferrous, are steady, though in the case of iron and steel 
there is some weakness, ample supplies being available. 
Mild steel scrap is offered at round 55s. per ton on trucks 
in Manchester ; wrought iron is quoted at about 70s. per 
ton; whilst cast iron scrap, ordinary machinery quality, 
and textile machinery scrap are at 70s. to 72s. 6d. and 
75s. to 77s. 6d. per ton respectively, delivered to buyers’ 
works. Non-ferrous scrap, graded, sorted and delivered, 
is £33; lead and aluminium, £90; best selected gun- 
metal, £54; and heavy copper, £60 to £62 per ton. 


Manchester Ship Canal. 


The report of the directors of the Manchester 
Ship Canal for the year 1925 states that the sea-borne 
traffic amounted to 5,622,405 tons and barge traffic to 
259,286 tons, total 5,881,691 tons, which constitutes a 
record year’s working; while the receipts amounted to 
£1,493,544. The report states that the construction of 
the superstructure of the two reinforced concrete transit 
sheds on the north side of Dock No. 9 is making satis- 
factory progress; that additional railway accommodation 
has been provided at Salford, Eccles and Ellesmere Port ; 
and that work has continued on the provision of road and 
railway facilities for the development of the company’s 
extended dock estate at Stretford and Barton. It is also 
reported that the deepening of the canal to 30ft. between 
Eastham, Ellesmere Port and Stanlow oil dock is nearing 
completion, and satisfactory progress is being made with 
the provision of the additional depth in the Eastham 
approach channel. In order to facilitate the passing of 
large vessels in the canal, lay-byes are being constructed 
at Stanlow and Moore. The lay-bye at Stanlow will 
also be available for the discharge of petroleum products 
with a flash-point not below 73 deg. Fah., and other 
merchandise. Contracts have been let for the extension 
of the northerly quay of Ellesmere Port docks, for a 
length of }200ft., by the construction of a reinforced 
concrete wharf and for coal-handling plant and ancillary 
works. 


Institution of Mechanical Engineers. 


At a meeting of the North-Western Branch oi 
the Institution of Mechanical Engineers, held at Man- 
chester on Thursday, February 18th, Mr. A. P. Hague 
(Sheffield) read a paper on “ The Choice of Steel for 
General Purposes.’ He pointed out the need in selecting 
a steel of giving careful consideration to the conditions 
under which it was to be employed, in particular to the 
type of stress to which it was to be subjected. With the 
knowledge of these conditions available it was possible 
to state the physical properties which were required in the 
chosen material. Mr. Hague then proceeded to discuss 
the various known methods of testing, and demonstrated 
that the tensile test had certain failings when applied to 
alloy steels. He said that the elastic limit and yield point 
were of little use, but that the ultimate strength and 
reduction of area gave valuable data. ‘The Wohler rotat- 
ing bending test gave a useful indication of the elastic 
range, and for most steels the safe range and ultimate 
tensile stress were in close agreement. The notched bar 
test was, said the author, useful to indicate the resistance 
of a material to the propagation of a crack, in which case 
it was apparent that steel with a very low notched bar 
value was likely to be broken into pieces under heavy 
shocks. The materials available, with their useful pro- 
perties and drawbacks, were next considered, in particular 
earbon, nickel and nickel-chrome steels. Their values 
for structural purposes were compared, as well as 
the effect of dimensions upon their tested properties. 
Case-hardening, acid and basic steels and steels which 
resist heat and corrosion were considered, and forged and 
rolled steels were compared. Perhaps the most instruc- 
tive part of the paper was that devoted to typical failures 
and fractures of steel in service, of which the author gave 
numerous excellent photographic representations on the 
screen. The author said that, generally speaking, where 
soft steels were subjected to static loading, basic material 
was satisfactory, but for those steels which normally were 
hardened and tempered as well as those which were to be 
subjected to dynamic stress, acid material was superior 
on account of the absence of non-metallic inclusions. 


BaRrrow-tn-FuRNESS. 
Hematite. 


For some reason or another, the West Coast 
hematite pig iron trade is dragging. It might be argued 
that this is due to the uncertainty of the outcome of the 
coal inquiry, but against that theory there is the evidence 
of improvement on the East Coast. Business certainly 
is on the quiet side at present, and customers are only 
inclined to place orders for immediate delivery. With 
the improved outlook in the shipbuilding and engineering 
trades, it is possible that business may improve when 
specifications are out. The local steel departments are 
taking a fair amount of iron, otherwise there would be more 
pig iron going into stocks than there is at the present time. 
The Midlands continue to be the best customers. Scotland 
does not bulk largely at present, but there is a chance of 
improvement. Continental trade is slack, but business 
with America continues to a certain extent. 


Iron Ore. 


The iron ore trade is only moderately employed, 


the mines are what might be called briskly occupied, and 
some are actually quiet. Foreign ore is coming in in 
restricted tonnage from Spain, Norway, &c. 


Steel. 


There is nothing fresh to report as regards the 
steel trade, and the two works at Workington and Barrow 
are still operating. At the Workington rail mills there is 
not work for the full month, but at Barrow the mills are 
going all the time, though fresh orders are needed to keep 
them going. The hoop and small section departments are 
better circumstanced. 

Vickers obtained two orders last week-end which 
are very welcome. It is a compliment to the firm to 
receive an order from the Orient Line for a third 20,000- 
ton Australian passenger ship. The two liners which the 
firm has already delivered, the Orama and the Otranto, 
have given every satisfaction, and the latter is not only 
to be used on the Australian service, but is to be engaged 
on Mediterranean and Norwegian tours. The new vessel 
will be 658ft. long, with a beam of 75ft., and her two sets 
of turbines will have a total horse-power of 20,000. She 
will carry 600 first-class passengers and 1200 third-class 
passengers. The other steamer, ordered by Messrs. Alfred 
Holt, on behalf of the Straits Steamship Company, 
is intended for service between the Straits Settlements and 
Penang. She will be a twin-screw vessel and will have a 
fair turn of speed. Her dimensions have not been made 
public yet. 








SHEFFIELD. 
(From our own Correspondent. ) 
The Heavy Steel Trade. 


In spite of the signs of trade improvement in 
various parts of the country, where the engineering works 
are reported to be growing busier, there is little or no 
advance to record in the state of the heavy steel trades 
of this district. The figures of production for last year 
show at least 25 per cent. of the smelting capacity was 
idle throughout the period. The total output just exceeded 
a million tons, which was practically the same as in 1924. 
It was a great deal more than in 1913, but the increase 
did not by any means correspond with the increase in 
capacity. At present, the open-hearth furnaces in the 
district are producing rather more than the average of 
last year, but there is no certainty of this level being main- 
tained. The number of large contracts being placed is 
very small. One large firm, outside the city, had to take 
the step of suspending a number of hands last week. There 
has lately been a fall in the prices of the lower grades of 
rolled steel, in consequence of severe competition, especi- 
ally in the export markets ; and pig iron, after a revival of 
activity in January, is quiet again. 


North Lincolnshire Extensions. 


A list of Treasury guarantees under the Trade 
Facilities Acts, published last week, included the sum 
of £650,000 for additional plant and machinery for the 
Appleby Iron Company, Ltd., of Scunthorpe. This com- 
pany is one of the units of the United Steel Companies, 
the headquarters of which are at Sheffield. Great exten- 
sions were made during the war, when the company, which 
originally was a producer of pig iron, installed blast-fur- 
naces, Siemens steel furnaces, and modern rolling mills, 
at the request of the Government, about £3,000,000 being 
spent. The Armistice, followed by the great trade slump, 
brought the scheme of extensions to a standstill, but it is 
now to be resumed. In the latter part of last year the 
United Steel Companies decided, in view of the trade 
outlook, that the time was opportune for proceeding with 
the work, and the chairman stated at the annual meeting 
that arrangements for financing the extensions were prac- 
tically settled. The completion of the scheme will give 
the company one of the finest steel-making and milling 
plants in the country. It possesses great local resources 
in raw materials, and excellent facilities for transport. 


The Outlook. 


Tn the lighter trades very mixed conditions have 
prevailed since the opening of the New Year. At present, 
there is less activity in saws, files, and edge tools than there 
was a month ago. The journal of the Sheffield Chamber 
of Commerce takes a hopeful view of trade prospects. 
While stating that Sheffield is not feeling the full effects of 
the improvement in the heavy and medium lines in the 
country as a whole, it goes on to say that both home and 
foreign orders for locomotives, steel rails, and general 
engineering products continue to broaden out steadily, 
and local steel makers will supply many of the necessary 
plates, castings, &c. “‘ There will be a slightly better 
demand for ship steel and marine engineering castings 
shortly, in consequence of a few merchant and naval orders 
booked by shipbuilders, and we hear of plans to erect 
steel houses in some local colliery villages.”” The journat 
also states that the demand for stainless cutlery and other 
goods not only resulted in a record for 1925, but promises 
progressive expansion in 1926. Stainless steel continues 
to be put to an increasing number of uses, among which 
may be mentioned parts of stoves, ovens, cookers, fenders, 
fireguards, fire irons, bathroom fittings, perambulator 
parts, tramcar fittings, and horse gear. 


Orders and Tenders. 


Sheffield will benefit by the placing of orders for 
the two new cruisers for the Admiralty, which was an- 
nounced last week. One order is to go to William Beard- 
more and Co., Ltd., Dalmuir, in which Vickers Ltd., of 
Sheffield, hold over 40 per cent. of the ordinary shares. 
Messrs. Vickers will also be directly engaged in the con- 
struction of the cruisers, as they have received orders for 
guns and armo' A large dredger, capable of dredging 



















































































Lobnitz and Co., of Renfrew. Sheffield firms have 
been invited to tender for steel carriage underframes for 
the South Indian Railway Company. 


Mines Cementation. 


The Frangois Cementation Company, of Don- 
easter, whose process has been used with great success in 
overcoming water difficulties in the Doncaster coalfield 
has received two contracts of much interest. One of 
them is in connection with the making of the new Mersey 
Tunnel. The process will be employed in sealing up the 
fissures, and in the erection of a concrete lining, which is 
necessary before the steel shell of the tunnel can be placed 
into position by the engineers. The other contract which 
it is understood the company has accepted is for the 
sinking of a shaft at the Michael Colliery of the Wemyss 
Coal Company. The new colliery will be situated on the 
shores of the Firth of Forth, and, owing to the close 
proximity of the shaft to the sea, it is anticipated that con- 
siderable water difficulties may be experienced. Further, 
the colliery workings will extend underneath the sea, so 
that it is highly probable that the cementation process 
will be put to stiff tests. 


Cutlery and Plate. 


Somewhat better conditions are reported from 
several of the local factories, consequent on the placing 
of special orders. About half-a-dozen firms are sharing 
in valuable contracts for the equipment of steamships, 
hotels, and Pullman cars, with hollow-ware, knives, forks 
and spoons of high quality, and in these cases a state of 
activity prevails. Other orders for large quantities of 
goods are also on hand. General trade is quiet, and the 
electro-plate trade, as a whole, is depressed. As compared 
with a year ago, the output of spoons and forks is com- 
siderably down. Sales through the ordinary retail traders 
continue to decline, a fact which is in some quarters attri- 
buted to the large profits which many jewellers and iron- 
mongers demand upon plate and cutlery. There is rather 
less than the average demand from the overseas markets. 
In stainless knives. prices are severely cut, and while the 
small makers, who offer cheap rates, are able to keep fully 
employed, the large firms are producing a much less bulk 
of goods than formerly. The trade in ordinary razors, 
which has been de pre »ssed for a long time, looks like benefit- 


ing considerably from the new safeguarding duty. It is 
stated that, in direct consequence of this impost, the 
largest order of recent times has just been booked. The 


new trade in safety razor blades is making rapid progress. 


Coke Research at Sheffield. 


An interesting addition to the industrial research 
work carried on at the University of Sheffield is an invest- 
igation regarding blast-furnace coke. An important Com- 
mittee, to organise the research, has just been formed. 
It consists of representatives of the Midland and Lincoln- 
shire Ironmasters’ Associations and the Northampton. 
shire Blast-furnace Owners’ Association, with Mr. W. J 
Brooke, of Messrs. John Lysaght, Ltd., as chairman. The 
work is being carried out under the direction of Professors 
C. H. Desch and R. V. Wheeler in the Metallurgical and 
Fuel Laboratories of Sheffield University, where special 
apparatus has been installed. The first object is to identify 
and, it is hoped, specify those characteristics of different 
cokes which render them of greater or less value as blast 
furnace fuels. Later—and for this work the co-operation 
of the coke manufacturers wil! be required—it will be 
necessary to investigate the means by which cokes of the 
required specification can be most readily and most econo- 
mically made. 





NORTH OF ENGLAND. 
(Prom our own Correspondent.) 
The Trade Outlook. 


TERE is a definite slackening of the demand in 
the iron and steel trades in the North of England at the 
moment, and market conditions have assumed a quieter 
tone than for some weeks past. Probably this is entirely 
due to apprehensions about the coal crisis, and the pub- 
lication of the Coal Commission's report, which is expected 
next week, may do much to clear the air. Though the 
iron and steel works in this area are not running at any- 
thing like full capacity, plant that has been inoperative 
for some little time is gradually being restarted, and manu- 
facturers consider the conditions may shortly justify 
firms running the greater part of their machinery. Cer- 
tainly there is nothing in the general industrial situation 
to justify a pessimistic view. On the contrary, industrial 
demands show every sign of expanding, but consumers 
at the moment are inclined to caution. 


Cleveland Iron Trade. 


Business in the Cleveland pig iron trade is on a 
somewhat diminished scale, but this is attributed largely 
to the usual seasonal slackening, and the uncertainty 
regarding the coal trade position. The scarcity of pig iron 
is less acute, but supply is still barely sufficient to meet 
current needs, and producers are disinclined to make price 
concessions. The output of the two blast-furnaces re- 
kindled last week is to be consumed by the firms produc 
ing the iron. Of the eighty odd blast-furnaces on the 
North-East Coast, forty-one are now in operation, thirteen 
of which are making Cleveland pig iron, thirteen hematite, 
and fifteen special kinds of iron. The system of fixed 
prices still prevails in regard to Cleveland foundry iron, 
and these prices are unchanged, No. 1 being 72s. 6d., 
No. 3 G.M.B. 70s., No. 4 foundry 69s., and No. 4-forge 
68s. 6d. In the case of export orders 6d. per ton has to be 
added to the foregoing prices. There is, however, only a 
limited foreign demand, Cleveland prices being still 
substantially higher than those of foreign producers. 


Hematite Pig Iron. 
The position in the East Coast hematite pig iron 





to adepth of 40ft., for use at Hull, has been ordered by the 
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have fallen 6d. per ton, mixed numbers becoming 77s. 6d. 
and No. 1 78s. per ton. 


Iron-making Materials. 


Foreign ore imports continue on a very heavy 
Since the beginning of the year well over 300,000 
tons have come into the river Tees. New business, how- 
ever, is very scarce, and 2ls. 6d. per ton is merely a 
nominal sellers’ price for best Rubio ore. The coke market 
is weak, owing to the absence of export demand, and 
although sellers ask 20s. per ton delivered at the works, 
good Durham furnace coke might be bought at less. 


scale. 


Manufactured Iron and Steel. 


A quieter feeling aleo prevails in the manu- 
factured iron and steel trade. There is less foreign material 
offering and recent shipbuilding orders given out should 
improve the demand for plates and angles, but buyers 
seem to be hesitating, and most of the orders placed are 
for small quantities. There are, however, some big in- 
quiries circulating for railway material for British 
Dominions, and if these should mature it would mean 
increased activity on the North-East Coast. Meanwhile, 
whilst manufacturers refuse to cut home quotations, good 
concessions are possible for export orders. 


The Coal Trade. 


The Northern coal trade has experienced a set- 
back during the week. All sections of the market are dull, 
and there are searcely any signs of renewal of demand. 
In these circumstances, prices show an easy tendency, and 
can, in favourable conditions as to shipment, be shaded. 
Phere is no strength in any department, and the month 
gives signs of ending without much prospective renewal 
the demand. For the moment, consumers appear to 
have adequate supplies, and are disposed to hold off in 
view of possible lower values. Large steam coal business 
of any note is almost unheard of, and, with only a moderate 
number of prompt orders, sellers’ positions grow less sure. 
Current quotations, though unchanged from last week, 
could possibly be varied in individual bargaining. Best 
Northumberland steam qualities continue at from 16s. 6d,. 
and secondary makes are easier at 15s. to 15s. 6d. Owing 
to the demand producers are 
necessarily having to store their holdings, and quoted 
figures are weakly held. Bests are much the same at 
Ss. Od. to 9s., seconds are easier at 8s. 3d. to 8s. 6d., and 
specials keep to 10s. to 10s. 6d There is scarcely any 
movement towards new business in the Durham markets, 
and the tone generally 18 easier. Sellers are numerous, 
Best gas coals are 
fairly well held for prompt positions, with from 18s. to 
19s. asked for good grades, but additional trade is not 
coming forward. Secondary gas coals are quoted up to 
l6s.; yet can be got down to perhaps 15s. 3d. Durham 
coking unscreened coals are badly wanting trade, and 15s. 
to 15s. 6d. is readily acceptable. Bunkers are unchanged 
at 15s. to 15e. 6d. for ordinaries and from l6s. to 17s. 6d. 
for bests and superiors. Although there is hardly any 
material change in the coke market, ’ 
the less weakening. 


in 


poor for steam smalls, 


and buyers can obtain concessions. 


the tendency is none 
Still no improvement characterises 
the demand, and business is very small. 








SCOTLAND. 
(From our own Correspondent.) 
Quiet Markets. 


Own the whole, business in the steel, iron and coal 
trades continues on quiet lines. The number of contracts 
for motor ships recently placed with Clyde shipbuilders 
has been increased by four during the past week, and 
optimism in industrial circles is further strengthened 
thereby. Time must elapse before the full benefit of 
these orders is apparent, but if the threatened trouble in 
the coal trade is averted and work in the shipyards and 
engineering shops proceeds without interruption, this 
optimism may be justified. Meanwhile, markets are not 
affected to any extent, buying generally being of a very 
restricted nature. A 


Pig Iron. 


The turnover in the pig iron market continues 
on comparatively small lines. Sales are a shade better 
all round, but home demands are slow to expand. Prices 
are steady. 


Steel. 


A considerable proportion of the plants at the 
steel works is still out of action, but mills in operation are 
now gaining steadier orders for plates and sections. Keen 
competition is experienced, however, and prices are barely 
steady. 


Steel Sheets. 


Steel sheet makers are very busy. Light, black 
and galvanised sheets are in strong export demand; in 
tact, orders are outwith the expectations of makers, while 
home consumption also is heavy. The tone is very firm, 
and some makers have heavier bookings than they have 
known for a considerable time back. Heavy sheets are 
becoming more prominent. ; 


Bar Iron. 


The recent slight improvement in the bar iron 
trade is maintained. Though orders are only moderate, 
they are fairly regular, while in the re-rolled steel de- 
partment of the industry a very fair turnover is reported. 
Here, again, keen competition is met with, and the price 
obtainable for re-rolled steel material is often barely 
remunerative. 


Coal. 


Conditions in the coal trade have changed com- 
pletely within the past two weeks. During the latter half 


of January shippers bought large quantities of coal, pre- 
sumably believing that the possibility of a strike of miners 
following the publication of the report of the Royal 
Commission would induce foreigners to anticipate future 
requirements, and lay in considerable stocks. Such expec- 
tations have not materialised, and the collieries, owing to 
the lack of stems for stipulated quantities, have been 
forced to dispose of considerable quantities of fuel at 
reduced prices. All descriptions of fuel are falling in 
price, with the possible exception of Ayrshire coal, which 
is fairly well booked for the Irish market. There is a 
scarcity of tonnage at the loading ports, which fact, of 
course, makes business still more difficult to negotiate. 
Aggregate shipments amounted to 245,024 tons, against 
271,991 tons in the preceding week and 214,552 tons in 
the same week last year. The home market is quiet all 
round. Consumers have no difficulty in securing deliveries. 
Small stuffs, and drosses in particular, are very plentiful. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Conditions. 


THERE was a slight falling off in the coal exports 
from this district last week, as compared with the previous 
week, and it is just possible that the current week will 
show no improvement for the reason that tonnage shortage 
continues to be the trouble of most colliery undertakings. 
Tonnage has gone right out of position, and is proving 
very awkward for many undertakings. Whereas they 
were very fully sold for this month's shipment on paper, 
and would have been able to work with the utmost regu- 
larity had the tonnage come along to time, the position 
is such that many of them have had the greatest difficulty 
to avoid pit stoppages. In such circumstances the market 
has not displayed the steady tone that otherwise would 
have been the case. On the contrary, values have ruled 
easy for spot shipment, and irregularity has been much in 
evidence. The inquiry from abroad has also become 
quieter, which is not surprising in the case of France in view 
of the depreciation in the franc. Italy has not provided 
so much demand, but the situation there may change very 
quickly. In other directions no new business of any 
account has been concluded, and unfortunately it is re- 
ported that the order for the Belgian Congo Railway for 
17,500 tons of patent fuel has been placed with Belgian 
manufacturers, while in the case of the French Marine, 
which was inquiring for 60,000 tons of Admiralty large, 
it is stated that the order has been withdrawn and French 
fuel ordered instead. 


Cambrian Collieries Hitch. 


Last week a settlement of the dispute, which has 
kept the Cambrian Collieries idle for eighteen months, was 
recorded, but unfortunately a resumption of work has 
been rendered impossible by the fact that nine enginemen 
concerned in the dispute have declined to agree to the 
terms. A statement issued by the men’s Association 
states that the winding enginemen of the Clydach Vale 
Collieries are unanimously agreed upon the principle of 
a reduction for the sole purpose of an immediate restart 
of the collieries. They have offered the management that 
the basis of reduction as already agreed upon between the 
Miners’ Federation, acting on behalf of the main haulage 
enginemen, shall also apply pro rata to the winding engine- 
men. The management has absolutely refused this and 
offers that the standard rate in future shall be 7s. 6d. in 
place of the standard rate of 8s. 1ld., which has been paid 
at these collieries for the last forty years. The offer was 
refused by the winding enginemen. The consequence is 
that a deadlock prevails. The reply of the management 
is that the average rate per day of the winding enginemen 
in both the Rhonddas is 7s. 3-8ld., whereas the nine 
enginemen concerned are offered 7s. 6d. per day, the highest 
rate paid throughout the valleys. 


Dock Appliances. 


One of four new movable hydraulic hoists 
erected at the Queen Alexandra Dock, Cardiff, came into 
operation last week for the first time. Two of these new 
appliances have an extreme height of 112ft. and the other 
two of 102ft. The capacity of load is 30 tons to lift and 
tip 20-ton capacity coal wagons, and the speed of the lift 
is 180ft. per minute. The motive power for travelling is 
provided by electricity, and the total weight of the hoist 
is 350 tons. The traversers, which are electrically driven, 
take one loaded and one empty wagon of 20 tons capacity, 
and there are tip-on and tip-off tables. The travelling 
speed is 230ft. per minute, and the carrying capacity is 
40 tons. At its meeting at the end of last week the New- 
port, Chamber of Commerce passed a resolution that it 
considered that, owing to the fact that cranes at the 
Alexandra Docks, Newport, could not lift more than 30 
tons, much heavy traffic was lost to the port, which in turn 
also led to the loss of other trade. One member pointed 
out that a 60-70-ton crane at least was required at New- 
port Docks to deal with general cargo traffic. 


Cardiff City’s Engineer. 


Mr. T. Peirson Frank, the Cardiff City engineer, 
has been selected as city engineer for Liverpool. Mr. 
Frank has been in his present position since May, 1923, 
when he succeeded Mr. E. J. Elford. Prior to that he was 
for 3} years the borough engineer and surveyor at Ply- 
mouth. There were forty-five applicants for the Liverpool 
post, which carries £2000 per annum. 


Steel Contract. 


It is announced that the Ebbw Vale Steel, Iron 
and Coal Company has been awarded the third contract 
for the supply of 100,000 steel sleepers for the Egyptian 
State Railways, the price being £53,670 — Egyptian 





sterling. 













































































































































Death of Well-known Business Man. 


Following an operation some days ago, the death 
took place on Wednesday morning of Mr. W. Southwell 
Jones, who was deputy chairman of L. Gueret and Co., 
Ltd., and director of several associated companies and 
the North British and Mercantile Insurance Company, 
Ltd. 


Current Business. 


New business for current shipment has not been 
active during the past week. Very few have been in a posi- 
tion to take advantage of the weakness which has prevailed 
for most descriptions of coal for prompt loading. This 
weakness has been brought about by the absence of an 
adequate supply of ready tonnage. Most steamers char 
tered during the past fortnight have been delayed by the 
bad weather, and their failure to turn up to time has caused 
most collieries great inconvenience. The result is that 
the collieries have been pressing their contractors to give 
them prompt boats to ship coals due to them. Prompt 
steamers, however, have been at a premium. Colliery 
salesmen have been ready to make concessions of 6d. per 
ton in their prices to those buyers able to take quick 
delivery. Small coals have weakened to a relatively 
greater extent than large coals. Patent fuel keeps very 
steady, and most of the works are better employed. Pit 
wood is very firm and nominally around 40s. to 42s. 6d. 
The strike of workers at Bordeaux has extended to 
Pauillac, and it is considerably interfering with the supplies 
of pitwood coming forward from France. 


LATER. 


The strike of pitwood workers at Bordeaux and Pauillac 
is now reported to have spread to Bayonne and Blaye, 
which will further restrict the shipment of supplies to 
South Wales. If the stoppage is prolonged it is greatly 
feared that the shortage of pitwood will adversely affect 
work at South Wales pits. 
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Herpert Morris, Ltd., Loughborough.-—-Book 101, dealing 
with the Norris electric runway. 
British INsutaTep Casies, Ltd., Prescot, Lancs. Mining 


cables and accessories catalogue. 


Epcar ALLEN AnD Co., Ltd., Imperial Steel Works, Sheffield. 
Second edition of *‘ Carbon Tool Steels.” 
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Proof of the Pudding,” containing a number of testimonials from 
customers. 
Works, Ltd., Woodland Works, 
170, dealing with train 


Fuuiers Unirep Evecrric 
Chadwell Heath, Essex.—Catalogue No 
lighting batteries. 

Lid., Magnet House, 
f the electric lighting 


COMPANY, 
edition « 


Tue GeneRAL ELEectTRIc 
Kingsway, W.C. 2.—Revised 


supplies catalogue. 


Davip Brown anv Sons (Huppersrieip), Ltd., Park Works 
Lockwood, Huddersfield.—-Booklet, entitled Modern Case- 
hardening Practice.” 

Hans Rewnowtp, Ltd., Didsbury, Manchester Publication 
dealing with a comprehensive range of standard chain drives 
available from stock. 

Tue Unrrep Street Compantes, Ltd., Sheffield.-—Booklct 
showing the types of railway materials made and a list of steels 
giving their properties. 

Tue RaNsOME AND Maries Bearine Company, Ltd., Newark 
on-Trent.—-Service booklet, containing size and price lists of 
ball and roller bearings. 

Norris, Henry anp Garpyers, Ltd., Patricroft, Lancs 
Catalogue No. 506, describing the V.T. vertical single and double- 
cylinder heavy -oil engine. 

Tue Consett Iron Company, Ltd., Consett, Co, Durham. 
Leather-bound sectionalised catalogue, containing particulars 
of the company’s products. 

Tue Ransome Macuinery Company (1920), Ltd., 42-50, 
Victoria-street, S.W. 1.—Catalogue No. 43, describing in detail 
the Ransome 1925 type asphalt plant. 








INSULATING MaTERIALS.—The attention of the British Elec- 
trical and Allied Industries Research Association has been called 
to the possibility of confusion arising through the use in its reports 
of letters of the alphabet for the classification of certain insulat- 
ing materials, according to properties, uses, &c., because, of the 
fact that the British Shasteontien Standards Association has 
adopted a classification of insulating materials used in electrical 
machinery and apparatus by letters of the alphabet according 
to the working temperatures for which they are suitable. In 
consultation with the B.E.S.A., it has heen decided that this 
Association shall in future use Roman numerals for its classi- 
fications, and thus avoid any clashing with the classifications 
of the B.E.S.A. The following reports already issued are affected 
by this alteration :—Ref. A/S 3, Pressboard; Ref. A/S 5. 
Insulating Papers; Ref. A/S 10, Non-ignitable Boards. In 
all the above documents where the classification is Class A, 
Class B, Class C, &c,, the designation in future will be Class I., 
Class IT., Class IIf,, &e. 
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TRON ORE. STEEL (continued). 


(2) Scorranp Heavy Rails 


Home. Ex port. » Electrolytic aa ied P 6615 0 








t Latest quotations available. (a) Delivered Glasgow. 





according to analysis; open market, 17/6 to 19/- at ovens, 





MANUFACTURED IRON. Mancursren— ; Canpure— 


Copper, Best Selected Ingots .. .. . 65 10 0 Steam Coals : 


(b) Delivered Sheffield. 





Current Prices for Metals and Fuels. 


FUELS. 


SCOTLAND. 


N.W. Coast N.E Coast— Home. Export. 
Native . a , dwl “Ws 21/- Ge. 2. £ ed. £ 8. d.| LanarksHime 
(1) Spanish. ‘ a . 18/6 Ship Plates ; en (f.0.b. Glasgow)—Steam .. 
(1)N. African . ~ ‘i ae ee, ee 18/6 Angles 7 0 0 Ell 
N.E. Coast Boiler Plates 11 O.. Splint 
Native Seine Joists . 70 0... 'Trebles 
Foreign (c.if ) Ogi, ; ‘ au We 21/6 Heavy Rails sl ee Doubles 
Fish-plates 12 0 0 . a Singles . 
Channels .. 0-8 @a*- £9 to £95] Ayrsuiee 
Hard Billets 8 2 6 (f.0.b. Ports)--Steam 
PIG IRON. Soft Billets e 6.@. eS ne 
Home. Export. | N.W. Coast— . o Trebles 
£ead. gad. Barrow— FiresHine— 
0 OF — (f.0.b. Methil or Burnt- 


Best Smokeless Large 


hh 
31 
28,- 
26 
24 
17 


tland. 
to 34 
to 3 


to 28/- 


to 25 


- to 20) 


12/6 to 14 


17 
16 
10 

7/6 


8 
Hematite. hs ie =e . Light oe 8 5 Oto 8 lo 0 island)— Steam 
No. 1 Foundry 219 Oto4 1 6 Billets 7 Oto 9 8 OF Screened Navigation 
No. 3 Foundry os eo 316 6teo3d 19 O MANCHESTER— Trebles 
Bars (Round) . sei lec eis @68.6 Doubles 
N.E. Coast » (others) . . & 0 Oto 810 Oo Singles 
Hematite Mixed Noe. .. 317 6... .. 217 6 Hoops (Best ) “2s ty fae is 0 o| lornians— 
Na.d ss +s oe oe SIO O.. .- 318 0 ee le 13 10 0]  (f£.0.b. Leith)—Best Steam 
oe Plates is gch Soak ee eo oe i a Secondary Steam 
N l ; 12 6 313 0 ” (Lancs. Boiler) ise BOT ee. en l'rebles 
Xa wih: ae pedo , Doubles 
Silicious Iron . Oar’ ss ‘ 313 0 | SHEFFIELD— ' Singles 
No. 3 G.M.B. . ; 3 ge 310 6 Siemens Acid Billets -. Wl oO 
No, 4 Foundry SS £ oe 39 6 Bessemer Billeta .. .. l1 5 ©. ; ENGLAND. 
No. 4 Forge YS Bs 39 0 Hard Basic... “ ¢ Be Re? (8) N.W. Coasr 
Mottled ; se = i. Intermediate Basic.. .. 8 2 6 .. Steams 
White 2. ee cae 3 8 0 Soft Basic bees aae 615 te 7 0 0 Household 
Hoops . . «AF @. 8... Coke 
MipLaNDs Soft Wire Rods” het 06: «0 NORTHUMBERLAND 
(3) Staffs. MIDLANDS Best Steams 
All-mine (Cold Blast) ol O. sie Small Rolled Bars . P 717 @6to 8 0 O Second Steams 
North Staffs. Forge or @ airs Billets and Sheet Bars .. 6 2 6to 610 © Steam Smalis 
Poundry .. @€ 7 6... ‘«- Sheets (20 W.G.) .. 1110 Otol2 0 0 Unecreened 
(3) Northampton— Galv. Sheets, f.o.b. L’ poot 16 © Otol6 5 0 - Household 
Foundry No. 3 ar Satie... Angles 72 6007 5 0 —_s a 
Forge .. .. 216 Oto217 6 Joists 7,3 Cet Sse < suahegs 
“Tol Er ene oe Second . 
(3) Derbyshire—- Bridge and Tank Plates.. 7 17 6to 8 0 @ Household 
We. 9 eendiy 6s eS OS ee ‘ Boiler Plates .. .. .. 11 9 Otoll WW 0 Foundry Coke 
POND) denies. amieneen® 2 @te8nt «2 SHEFYIELD— 
Best Hand-picked Branch 
(3) Lincolnshire Barnsley Best Silkstone 
No, 3 Foundry nee House wih, - NON-FERROUS METALS. Derbyshire Best Brighis 
No. 4 Forge . ee eS SwaNsEa— M +» House 
Basic eH -- « 3 6 0 ~= Tin-plates, L.C.,20 by 14 .. .. .. «. 19 3 to 19/6 o » Large Nuts 
Block Tin (cash) .. .. . ‘ ‘ ‘ 204 7 6 ‘ Small 
(4) N.W. Coast— oo (three months) .. .. taal 283 15 06 Yorkshire Hards 
M. Lanes, end Com— Copper (cash) i. iy 59 17 6 Derbyshire 
oe. O09. -. ‘ » (three months) .. .. .. . 16 3 Rough Stacks 
Hematite Mixed Nos. ../4 12 6(b) .. Spanish Lead (cash) .. 33 15 0 Nutty Z 
a Se. : o (three musnthed ‘ . ee 33.18 @ Smalis . 
Spelter (cash) ere , 35 15 0 Blast- fisabes Coke , Inland)* 
‘i + (three months)... .. .. on 3516 3 oe » (Export) 


-to 19 


to 19 
to 12 


2 


to 9/- 
3/6to 6/- 


f.o b. 


(9) SOUTH WALES, 


Export. 
16,6 
16/3 

18,6 to 21/6 
16 
6-3 
12/9 


16/6 
7 
17/ 


12/6 to 15/6 
21 

17,6 to 18/6 
14,9 
12/9 


146 
3/9 
15/6 
14/9 
13 


24/6 
40:~ to 48 
26/6 


l6/6to 17/ 


15 tte 16 


9, 

14 
20)-— to 22 

is 
16/— to 16,3 
20 to 22 
19.- to 21/- 
19/;— to 20/- 
33 to 24/- 
21/6 to 22/6 
21/- to 22 


20/- to 20/6 
21 to 21/6 
20 /— to 21 
20/— to 20/6 
19/— to 20/- 
12/6 to 13/- 
il to 12/- 
19/— to 29 
27 /- to 27/6 
16/- to 17 
19/6 to 20-6 
16/— to 17 
10/6 to Il 
37/6 to 40 
25/- to 
20/-- to 22/6 
40/— to 42/6 


40/- to 42/6 


33/— to 35 
27/- to 30/- 
52/6 to 55/- 


52/6 to 55/- 
42/6 to 45/- 
21/- to 24/ 

7/- to 7/6 
89 to 9/6 


22/— to 23/6 
20/— to 22/ 

9/— to 10/- 
16/— to 17/- 


(5) Glasgow, Lanarkshire, and Ayrshire. 


£-a. d. gad ” Strong Sheets .. .. . a : 9 0 0 Second ,, - 
ScoTLANI » Tubes (Basis Price). . ee > &3 Best Dry Large .. 

Crown Bars ie. BeBic.t. és = Brass Tubes (Basis Price) ..  . 01°06 Ordi Dry Large . 
Best . ‘ os - be ea — - — soo % a ds - “ae 2 1 2 Beet Black Vein Large 
a Lead, 7 ae aw SUT SA Se j - : : w rn Valley I ‘ 

aN .EBe : a ER Ae ee 36 7 
Common Bars et ce. oS feria _ IP ha? bk 38 ke Ses 38 0 0 a Eastern Valley Large 
Sia ees: inary 
Lancs.— Best Steam Smalls 
Crown Bars .. . -. U1 Oto ll 15 0 Ordinary - 
Second Quality Bare 1015 Otoll O 0 FERRO ALLOYS. Washed Nuts ; 
Hoops P \.e et (aah eins (AU prices now nominal.) No. 3 Rhondda Large 
8. Y Tungsten Metal Powder oe «+ e+ 2/1 to 2/2 per Ib ” ” Smalls 
3. Yorks.— Ferro Tungsten .. .. .. «- «.- IU/L) perlb. No. 2 a Large . 
Crown Bare . - 2weO@.. .. ~ Per Ton. Per Unit. ns - Through . 
Best * . . - 310 0. : Ferro Chrome, 4 p.c. to 6 p.c. carbon .. £22 0 0 8 Smalls 
Hoops .. -.. -. «- M10 0.. .. oe 6 p.c. to 8 p.c. ’ . £22 0 0 7/3 Foundry Coke (export) 
Sieoeaupe - 8p.c.toldp.c. , .. £21 0 0 7 Furnace Coke (export ) 
Crown Bare .. .. .. 11 O Otol2 O O ” Specially Refined. . Patent Fuel Rime 
Marked Bars (Stafis.) .. 14 0 0.. , . Max. 2 p.c. carbon sa. of SD. O@ 4 . Pitwood (ex ship) 
Nut and Bolt Bars .. 10 5 Otoll O 0 » » Tpe.  » eee ous 0 0 us . Swansza— ’ 
Gas Tube Strip .. .. 1210 0.. .. — » » O-70p.c. carbon -- ++ £6 0 0 7/6 Anthracite Coals : 
» carbonfree .. .. .. 1/5 per tb. Best Big Vein Large. . 
2 mrs Metallic Chromium ee -. «+ 3/6 per lb. Seconds . 
Ferro Manganese (per ton) . -. «+ £15forhome, Red Vein : 
STEEL. £15 for export Machine-made Cobbles 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c. ..  .. pe 0 seale 5/— per red 
g s. d. £ s. d. 
(8) Scorsaey aan = d . ‘a 75 p.c. .. «.. «. «+. £21 0 Ocale 6/— per Peas 
: unit Breaker Duft 
Seller Mintes "=? uM PM ig. Me » Vanadium .. .. «.. «.. « I4/- to 15}; per bb. Rubbly Culm 
Ship Pintes, jin. end up. es BO Osa is »» Molybdenum is 2. oe Of per Ib Steam Coale : 
Bequons ad ‘ A ee 7 0 OU éé _— .. Titanium (carbon free) = l per Ih. Large of 
Steel Sheets, under °/,,!n. Nickel (perton) .. .. .. ..  .. £172 to £175 Seconiie 
to jin... . 9D Bom 0mm , Cobalt .. . co 6s 0t he een Smalls.. .. .. 
Shots (Get. Cor. 24 BG. gre % Maer £17 to £18) Aluminium (per ton) ce as ae Cargo Through .. 
(1) Delivered. (2) Net Makers’ works. (3) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/— extra delivered England. (7) Export Prices—f.o.b. Glasgow. 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. (9) Per ton f.o.b. 





(8) Except where otherwise indicated, 
* For blast-furnaces only, 17/—, with fluctuations 
(c) Delivered Birmingham. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The Trade Future. 


THe price of coke has been further advanced 
and pig iron values have increased to a corresponding 
extent. Rolled iron and steel quotations are to be raised. 
lhe balance of trade, as shown by the monthly returns, is 
unfavourable, and the tendency observable at the end of 
last year towards increasing imports and diminishing 
exports has become accentuated. All this accompanies 
a continuous decline in the value of the france, which has 
fallen to a further record level. Now that the importance 
if the exchange rate is fully recognised, no one has any 
confidence in the future until something is done to bring 
the frane back to a level at which it can be conveniently 
stabilised. The only hope of this being done lies in the 
carrying out of an acceptable financial programme, but 
o far all efforts to ensure a general and equitable system 
of taxation have failed, and the manufacturing industries 
are still threatened with a 30 per cent. increase in import 
duties, a tax on exports, and a tax on payments. ‘The pro- 
posed increase of import duties is unpopular because it is 
not needed by manufacturers and will have no other effect 
but to enhance the cost of raw material and to raise prices 
on the home market. For the moment everyone is main 
taining an attitude of reserve, except buyers of iron and 
steel, who are anxious to place orders in view of further 
advances in prices which appear inevitable, but mil! and 
forge owners, who have their books well filled for the next 
three months, are very reluctant to increase their com 
mitments. Under these conditions French 
desire to provide against a possible collapse following 
upon further violent fluctuations in currency by coming 
to an understanding with other continental firms for regu- 
lating the production and maintaining prices. This has 
already been done in the case of pig iron by a sort of 
informal agreement between French, Belgian, and Luxem 
burg producers. Further efforts are now being made to 
create an international rail trust. 


producers 


Port of Rouen. 


The total amount of traffic at the port of Rouen 
in 1925 was 6,943,000 tons, or nearly 900,000 tons less than 
1924 and two million 1923. This 
decline was due almost entirely to the smalier consign 
ments of British coal, which only reached a total of 
2,559,313 tons. The quantity of German coal unloaded 
1,266,447 tons, or more than half a million tons in 
excess of the total for the previous year. For the first 
time the tonnage carried by French boats exceeded that 
of the British. The heavy decline of traffic caused a 
corresponding reduction in revenue, which has had the 
effect of retarding the execution of the programme for 
making Rouen one of the best-equipped ports in the 
country. Nevertheless, a great deal of work has 
carried out, and the electrical equipment for unloading 
coal at a wharf 628 m. long is now practically completed. 
Sixteen 5-ton electric cranes have already been installed 
and three others are awaiting delivery. The scheme for 
the extension of port facilities also aims at bringing oil 
tank steamers to Rouen, and the construction of a wharf 
beyond the existing one on the right bank of the river will 
accommodate the largest vessels that can come up the 
Seine. In view of the huge amount of grain that was 
unloaded at Rouen during the war, it was hoped subse- 
quently to attract the grain traffic by installing a par- 
ticularly complete equipment for the pneumatic unloading 
of grain ships and the automatic weighing into sacks, but 
during the past year the results did not come up to expecta- 
tions, although it is hoped that the efforts being made to 
divert a part of the grain traffic through Rouen will prove 
successful. In view of its situation as a port of transit 
to Paris by the Seine, Rouen was able to rival Marseilles 
as the leading port as regards tonnage, so long as it could 
rely upon British coal traffic, and the Rouen Chamber of 
Commerce still hopes to recover lost ground by offering 
facilities for the transit of oil, grain, timber and wine. 


m tons less than in 


Was 


been 


Foreign Trade. 


A large increase in the values of imports and a 
diminution in the tonnage of exports are the inevitable 
consequences of the currency depreciation which is now 
beginning to have effects entirely different from those that 
were at one time regarded as particularly favourable to 
foreign trade development. So long as the country was, 
to a large extent, living upon accumulated stocks, it was 
able, with its depreciated money, to sell in foreign markets 
at low prices, but larger quantities of raw material have 
now to be purchased abroad and much higher prices in 
French currency have necessarily to be paid for them. 
Thus in January the total value of imports was 4483 million 
frances, or 1319 million frances more than in the first month 
of 1925. The import tonnage amounted to 3,629,359 tons, 
an augmentation on the year of 110,806 tons. The export 
values in January were estimated at 3868 million frances, 
an increase of 317 million francs. The tonnage amounted 
te 2,271,275 tons, a diminution as compared with January 
of last year of 5436 tons, so that while paying more 
dearly for their raw material, French producers had to 
sell abroad at higher prices. Notwithstanding this, the 
exports of manufactured goods, amounting to 337,324 
tons, showed an increase of 64,789 tons. 


The French Navy. 


As a means of ensuring the voting of credits for 
naval construction a great deal is being made of the pre 
carious situation in which France is placed in the Mediter- 
ranean by the alleged superiority of the Italian navy, to 
s&y nothing of the British naval forces, which, in the words 
of the President of the Senatorial .Commission of the 
Marine, constitute “the most formidable armada the 
world has ever seen.”’ All this is intended to accelerate the 
execution of the shipbuilding programme, and the Minister 
of Marine is asking Parliament for the credits necessary for 
the construction of a cruiser and a submarine at Cher 
bourg, a submarine and a minelayer at Lorient, and a 
submarine at Toulon. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be 
Sale Branch, 25, Southampton-b 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


obtained at the Patent Office, 
ilaings, Chancery-lane, W.C., 





TELEGRAPHS AND TELEPHONES. 
245,829. October 13th, 1924.—-IMPROVEMENT IN WIRELESS 
TRANSMITTING AprarkaTus, Normal Eustace Davis, 
Carn,’ Marth, 42, Park-avenue, Chelmsford, Essex, and 
William Theodore Ditcham, of Middleton House, Victoria- 
road, Colchester, Essex. 

This invention is particularly applicable to wireless trans- 
mitters using high powers and for transmitting signals at high 
speeds. In the diagram D represents the independent drive 
cireuit coupled to the grid circuit of the intermediate magnifier 
V', the plate circuit of which is coupled to the grid cireuit of the 
final magnifier V*. The aerial is energised by induction from the 
plate of the amplifier \ G is a generator supplying the plate 
potentials of the amplifiers V' and V*, the latter directly and the 
former through a resistance K'. Connected across the resistance 
K' and the generator G is an absorber comprising a valve V*, 
batteries B' and B*, a resistance K* and switch K, which may 
conveniently be a Morse signalling key, arranged and connected 
as shown 80 that operation of the switeh will change the potential 
of the grid of the valve from positive to negative 


of 


or wce versa 


N°245,82: \l/ 
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When the ur id of the valve V3 is positive there will be a consider- 
able drop of potential across the resistance R',owing to the current 
taken by the absorber circuit, and the potential applied to the 
plate of V' will therefore be considerably reduced. The switch K 
therefore serves to control the output from the valve V' and the 
amplitude of the oscillations of the main amplifier V*. B® is 
a battery connected in the grid lead of the main amplifier v3, 
so as to apply a degree of negative bias thereto. This fixed 
negative bias is preferably of such value that when the absorber 
is rendered contiestie e and the oscillations of the intermediate 
magnifier thereby reduced to zero the anode current of the main 
valves will cease. By suitably proportioning the resistance and 
absorber any required fraction of the full load may be taken from 
the high-voltage source and used up in the resistance during the 
time the absorber grid is positive, thus preventing voltage 
surges and variations in the supply circuits when signalling. 
It is clear that the above described arrangement may equally 
well be applied to the independent drive, if this cireuit is supplied 
from the same source of high voltage as the magnifier valves. 
January 13th, 1926 


TRANSFORMERS AND CONVERTERS. 


METHOD OF AND MEANS FOR 
OPreRATING MECHANICALLY Driven RecrTiriers tn Con- 
NECTION with Euscrric TransrormMerRs, Lodge-Cottrell, 
Ltd., of 51, Great Charles-street and Church-street, Birming- 
ham. 

This invention relates to a method of obtaining from one 
electrical transformer working in conjunction with sy nehronously 


230,073. February 25th, 1925. 


N°230,073 


ae 
prs 
” * 
A ‘i Ghieen 


rotating mechanical rectifiers two or more uni-directional currents 
at potentials of different magnitudes. In the upper drawing A 


represents a high-tension transformer which works in conjunction 
with two synchronously rotating mechanical rectifiers B and C. 
The stationary contacts of the first rectifier are shown in the 
normal position for collecting the current at the peak position 
of the alternating-current sine wave, and one of the contacts is 











shown connected to earth, which serves as the return cirewit in 
the usual manner. The rectified current delivered at B is shown 
diagrammatically in the lower illustration, where the height E' 
represents the R.M.8. value of the current. If one or more 

ditional rectifiers rotating in synchronism with the first 
rectifier are connected to the same transformer, and if their 
stationary contacts are displaced from the position occupied by 
those of the first rectifier, as shown in the upper illustrations, 
then the current collected by these contacts and delivered at E* 
is of a lower potential than that in the first case. Such a current 
is shown graphically in the middle illustration, where the 
height E* represents the R.M.S. value of the current. The 
shaded portions of the drawings indicate those parts of the 
alternating-current sine wave which are tapped by means of 
the stationary contacts. It is thus possible to obtain from one 
transformer two or more uni-directional currents at potential» 
of different magnitudes. The scheme is advantageous when a 
transformer is used to supply power to two or more precipitators 
which serve different purposes and which may work at different 
potentials or in the case of an electrical gas purifier, consisting 
of two or more sections working at different potentials January 
14th, 1926. 


PUMPING AND BLOWING MACHINERY. 


Arm Com 
don, 


CONTROLLING GEAR FOR 
57, Lincoln's Inn -fielda, Li 


245,979. April-2nd, 1925. 
rressors, E. C. #. Marks, 
W.C, 2. 

This is a device for unloading an air compressor when the air 
pressure in the receiver reaches the working limit, and it i 
claimed that it works more gently, especially when the machin 
is run at a high speed, than the generality of such devices The 
inlet valve A of the compressor is of normal type, but can be held 
off its seating by the fork B sed down by 





which may he air 


pres 


N°245,979 












pressure acting above the piston C. The supply of pressure air 
for this purpose is taken from the delivery pipe of the com- 
pressor, but is passed through a throttling valve, as shown in 
Fig. 2, on its way. In this valve the piston D is subject to the 
ressure in the receiver and it controls the flow through the pipes 
E F which form part of the connection with the piston C, Fig. 1. 
The result is that the inlet valve A is held off its seating during 
that part of the compression stroke which is not necessary for 
maintaining the pressure in the receiver.— January 21«t, 1926 


MACHINE TOOLS AND SHOP APPLIANCES. 
231,907. April 7th, 1925.—DeMoLisHine Sarps, 4. E 
115, Cannon-street, London, E.C. 4. 
This invention is put forward as being especially applicable 
to the breaking up of obsolete ships, but it is obvious that it 
could be used tor various other purposes. The cutting is effected 


Beck, 


N°231,907 














DT a SLL 
pa . 


a 














by high-speed friction dises A A mounted on travelling frame 
It is said that in some circumstances it may be an advantage to 
supply a small stream of oxygen at the point where the cutting 


disc is working. The inventors claim that the process is nuuch les» 
costly than blow-pipe cutting.-/anuary Lith, 1926 
TRAMWAYS AND RAILWAYS. 
246,034. July 10th, 1925 AXLE-BOXES, Eisen- und Stahl 
werke Walter Peyinghaus, Egge, near V olmarstein-on-the 


Ruhr, Germany. 
This invention refers to the type of bearing which embraces 
the upper half_of the journal, the inner diameter thereof being 
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made greater than the diameter of the journal, so that it does not 
bear tightly laterally against the journal ; that is to say, there is 
@ space left between the journal and the inner diameter of the 
bearing. Hitherto, it is claimed, the construction of this type of 
bearing has precluded it from being used for upper side lubrica- 
tion of the journal, since it would result in the oil adhering to 
the sides of the grooves in the brass, flowing down therethrough, 


N° 246,034 
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and dripping off the edge without reaching the journal ; hence 
with this type of bearing it is usual to employ underside lubrica- 
tion. According to the invention a bearing of this type is 
adapted for upper-side lubrication by the provision of oil con- 
ducting passages therein, which are provided with feeding tubes 
having extended discharge edges directed towards the axle 
journal, so that the lubricant can be fed positively to the upper 
surface of the journal.—January 21st, 1926. 


MISCELLANEOUS. 


224,871. October 7th, 1924.—IMPROVEMENTS IN OR RELATING 
ro APPARATUS FOR THE RECTIFICATION OF ALTERNATING 
CurRENT, Henri Georges André, of 10, Rue Rodier, Paris 
(IXe), France (Seine). 

A rectifier constructed in accordance with this invention con- 
sists of a lead casing A, which contains an aluminium or nickel 
electrode B, in close contact with a colloidal anode C, prepared 
with silver or graphite, that is in suspension in the electrolyte 
D, which penetrates into the chamber of the electrode C through 
a porous membrane made of asbestos or other filtering material. 
The current reaches the colloidal electrode C by way of the 
conductor F, which may be of the same material as the colloidal 
anode, but in the solid state. The conductor F is connected to 


V’ 
\ 
\ 


LALLLULLL MILAM LMM Ae 





‘ 
, 
, 
‘ 
’ 
, 
‘ 
, 
, 
, 
y 
4 
s 
a 
af 
, 
, 
s 





the outside of the rectifier by an inert wire G, which is soldered 
to a contact stud, which passes through an insulated plug. 
The electrodes and an auxiliary electrolyte are contained in a 
glass tube H which is sealed by means of sulphur K. A narrow 
tube L is placed above the level of the liquid, the object of this 
tube being to enable the gases to escape. In the part of the 
rectifier between the tube H and the container A there is a 
chemical substance M, such as chloride of calcium, which is 
capable of absorbing the surrounding water vapour and thus 
ensures that the liquid D will remain concentrated if the liquid 
used is one which tends to absorb water. Apparently the 
rectifier requires to be heated before putting it into use, and two 
methods of doing this are described.—January 7th, 1926. 


245,862. October 20th, 1924.—Hor Arr Enotes, J. F. J. 
Malone, 86, Rothbury-terrace, Heaton, Newcastle-on-Tyne. 
This invention is what might be described as the application of 
the uniflow principle to hot air engines, in connection with the 
heat transferer or displacer. The transferer, which slides in the 
cylinder A, has a substantial hot end B and a cooled end C, It 
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is connected with the crank shaft of the engine by means of the 
rack D and a pinion not shown. The passages EE for the 
transfer of the working gas from one end to the other are con- 
trolled by the non-return valves F F and about their middle 
portion are formed as narrow annular spaces G, which are 
specially favourable to the transfer of heat from the hot to the 
cold side.—January 20th, 1926. 


245,524. October 10th, 1924,—IMPROVEMENTS RELATING TO 
ELECTRICAL THERMO-SENSITIVE APPARATUS, The Westing- 
house Brake and Saxby Signal Company, Ltd., of 82, York- 
road, King’s Cross, London. 

This invention relates to thermo devices which depend for 
their action upon a change in a characteristic of an element in 


causing the change in the temperature of the heated element is 
composed of a material having a temperature coefficient selected 
to neutralise, reduce or amplify the effect of variations in the 
voltage i: pressed upon the heater element circuit, thus enabling 
a corresponding predetermined control to be imposed upon the 
circuit containing the heated element. In the drawing A is a 
thermo sensitive element which varies its electrical resistance 
in response to variations in the temperature of the element. 
This element has a negative temperature coefficient, the sub- 
stance used being, for example, copper oxide. B is the heating 
element, supplied with current in the manner indicated. In the 
thermo-electric element circuit is a source of energy C and a 
current-consuming device D, such as a lamp. The parts are 
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so proportioned that the resistance of the thermo-sensitive ele- 
ment A is normally too large to permit enough current to pass 
to sight the lamp. If, however, the lower circuit is completed 
at E, the heat from the element B raises the temperature of the 
element A, thereby reducing its resistance and allowing the lamp 
D to light. No hint is given in the specification as to what 
purpose the invention is to be applied, but reference is made to 
& previous patent, viz., No. 199,480, which may possibly throw 
light on the matter. It is pointed out that the consuming device 
D may be any electrically operated device and not necessarily 
a lamp as shown. In a modification of the invention the lamp 
D, battery C and heated element A are entirely insulated from 
the lower energising circuit.—January 11th, 1926. 
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Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week pr ing the meeting In cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 
Cuapwick Pusiic Lecrurre.—lInstitution of Civil Engineers, 
Great George-street, London, 8.W.1. ‘The Activated Sludge 
Process of Sewage Treatment,”’ by Dr. H. T. Calvert. 8 p.m. 


INSTITUTION OF Locomotive ENoGIngeEeRs.—The Engineers’ 
Club, Coventry-street, London, W.1. Paper, “ Signalling from 
a Driver’s Point of View,” by Mr. W. J. Thorrowgood. 7 p.m. 


INSTITUTION OF Locomotive ENGINEERS: MANCHESTER 
CEeNTRE.—College of Technology, Sackville-street, Manchester. 
Paper, “‘ Locomotive Built-up Cranks,”’ by Mr. G. N. Shawcross. 
7 p.m. 

INSTITUTION OF PropucTION ENGINEERS.—Society of Motor 
Manufacturers, 83, Pall Mall, London, 8.W.1. Debate on 
“Payment by Results.”” 7.30 p.m. 


Junton InstrruTion oF ENoGrveers.—39, Victoria-street, 
London,S.W. 1. Lecture, ‘‘ Seven Thousand Years of Shipping,” 
by Mr. J. F. Petree. 7.30 p.m. 


Nortu-East Coast INsTITUTION OF ENGINEERS AND SHIP- 
BUILDERS.—Literary and Philosophical Society's Lecture 
Theatre, Newcastle-upon-Tyne. Paper, ‘‘ Hydro-mechanical 
Gearing,’ by Mr. James Richardson. 7.30 p.m. 

Puysicat Society or Lonpon.—Imperial College of Science, 
South Kensington, London, 8.W.7. Papers: “The Effects 
of Torsion upon the Thermal and Electrical Conductivities of 
Aluminium, with special reference to Single Crystals,” by Mr. 
J. E. Calthrop ; ** A Study of the Concurrent Variations in the 
Thermionic and Photo-electric Emission from Platinum and 
Tungsten with the State of the Surfaces of these Metals,”’ by 
Mr. T. H. Harrison ; Demonstrations of some Phenomena of 
Surface Tension will be given by Mr. Edwin Edser and by Mr. 
Charles R. Darling. 5 p.m. 


Royat Instirvution or Great Briraww.—2l, Albemarle- 
street, London, W.1. Discourse, ‘* Nicolas de Peirese and his 
Cirele,” by Dr. C. Hagberg Wright. 9 p.m. 

University CoLLeGEe ENGINEERING Soctety.—The Refectory, 
University College, Gower-street, London, W.C.1. Annual 
Dinner. 


SATURDAY, FEBRUARY 277s. 


INsTITUTION oF Civi, ENGtneERs.—Students’ visit to the 
Northolt Wireless Station. 


INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERS.—Council 
House, Bishops Stortford, Herts. Eastern District meeting. 
2.15 p.m. 

INSTITUTION OF MuNICcIPAL AND County ENGINEERS.—Town 
Hall, Bridport. South-Western District meeting. 2 p.m. 


MONDAY, MARCH Ist. 


INsTITUTE OF TRANsPORT.—Institution of Electrical Engi- 
neers, Savoy-place, Victoria Embankment, London, W.C. 2. 
Paper, ‘‘ State Ownership of Waterways,” by Mr. H. D. Dickin- 
son. 5.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS : WESTERN CENTRE. 
—South Wales Institute of Engineers, Park-place, Cardiff. 
Paper, ‘‘ The Engineer : His Due and his Duty in Life,”’ by Mr. 
T. Carter. 6 p.m. 


Royat Instrrution or Great Briram.—21, Albemarle- 
street, London, W. 1. General meeting. 5 p.m. 

Society or Enorveers.—Geological Society's Rooms, Bur- 
lington House, Piccadilly, London, W. 1. Paper, ‘ Tidal Power 
on the River Severn : Some Notes and Suggestions on its Utilisa- 
tion,’ by Mr. W. M. Beckett. 5.30 p.m. 


TUESDAY, MARCH 2np. 
INsTITUTE OF MarINE ENGINEERS.—85-88, The Minories, 
Tower Hill, London, E. 1. Paper, ‘‘ Electrical Deck Machinery,” 
by Mr. J. Mansel Lewis. 6,30 p.m. 
Instirute oF Metats: Biruincuam Locat Srerion.— 
Shamber of C ce, New-street, Birmingham. Paper, 
“ Light Alloys,” by Dr, L. Aitchison. 7 p.m. 








response to changes in the temperature. The object is to provide 
an improved device of this nature in which the heater elemen 


InstrruTe or Merars: Norts-East Coast Locat Sscrion. 
—Electrical Engineering Lecture Theatre, Armstrong College, 


Newcastle-upon-Tyne. Paper, ‘ Bearing Metals,” by Mr. R. I 
Rolfe. 7.30 p.m, 

INSTITUTION OF AUTOMOBILE ENGINEERS.—- Broadgate Café, 
Coventry. Coventry ‘Graduates’ meeting. Paper, ‘Some 
Problems we Meet,” by Mr.L. H. Dawtrey. 7 15 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Royal Society o/ 
Arts, John-street, Adelphi, London, W.C.2. Annual general 
meeting followed by ordinary meeting. 6.50 p.m. 


WEDNESDAY, MARCH 3ep. 


INsTITUTION OF AUTOMOBILE ENGINEERS.—Cavendish Café, 
Cornmarket, Derby. Derby Graduates’ mecting. Paper, 
‘“* Permanent Mouldings and Die Castings,” by Mr. L. A. Selvey 
7.30 p.m. 

InstrruTioN or Crvi ENGINEERS.—Great George-street, 
London, 8.W.1. Informal meeting.- Discussion on “ Road 
Construction,” introduced by Mr. H. E. Lightfoot. 6 p.m. 

INsTiITUTION oF EtLecrrica, ENGINEERS. Savoy-plac: 
Victoria Embankment, London, W.C.2. Wireless Sectio: 
meeting. Papers: ‘The Directional Recording of Atmo 
spheries,” by Mr. R. A. Watson Watt: and * An Instantaneou 
Direct Reading Radiogonometer,”’ by Messrs. R. A. Watso: 
Watt and J. F. Herd. 6 p.m. 

Royat Socrery or Artrs.—John-street, Adelphi, London 
W.C. 2. “ Science in the Cable Industry,”’ by Mr. b Dunsheath 
8 p.m. 


THURSDAY, MARCH 4ru. 


INsTITUTION OF ELeEcTRICAL ENGINEERS.—Savoy-place 
Victoria Embankment, London, W.C.2. Paper, ** Electro 
farming, or the Application of Electricity to Agriculture,” by 
Mr. R. B. Matthews. 6 p.m 

Royat Instirution or Great Brrrain.—21l, Albemark 
street, London, W. 1. “The Atom of Light and the Atom o 
Electricity, I1.,"’ by Dr. C. D. Ellis. 5.15 p.m. 


FRIDAY, MARCH 5ra 

INsTITUTION oF Crvit ENGINrERS: BIRMINGHAM AND Dis 
Trict AssociaTion.—Chamber of Commerce, New-street, Bir 
mingham. Paper, “Sewage Disposal,’’ by Mr. J. B. Mayers 
6 p.m. 

Jornt DELEGATIONS OF THE YORKSHIRE ASSOCIATIONS OF 
THe INSTITUTIONS oF CiviLt, MecwanicaL, ELecrricat, Muni 
cipaAL anp County, anp Locomotive ENGINEERS.—-Great 
Northern Hotel, Leeds. Dinner. 6.30 for 7 p.m. 

Junior InstiruTion or ENGIneERs.—39, Victoria-street, 
London, 8.W. 1. Paper, ‘ Tendencies in Modern Electric Prac - 
tice,” by Mr. J. M. Seddon. 7.30 p.m. 

Justor Instrrvtion or Encrveers.—The Engineers’ Club, 
Waterloo-street, Birmingham. Paper, *‘ Hoisting Appliances,” 
by Mr. C. H. Woodfield. 7.30 p.m. 

Royat Instirution or Great Briraiw.—2l, Albemarle 
street, London, W.1. Discourse, ** London Traflic,”’ by Sir 
Henry Maybury. 9 p.m. 


SATURDAY, MARCH 6ru. 
INsTITUTE OF Bairish FoUNDRYMEN ; LANCASHIRE BrRancn 
College of Technology, Manchester. Lecture, “ Aluminium 
Foundry Practice,’’ by Mr. G. Mortimer. 4 p.m. 
Roya InstiruTion oF Great Britarn,—21, Albemarle- 
street, London, W.1. ‘The Rare Gases of the Atmosphere, 
by Sir Ernest Rutherford. 3 p.m 


MONDAY, MARCH 8ru. 


INstTITUTE OF MetTais: Scorrisn Loca Section,—Institu 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank 
crescent, Glasgow. Annual general meeting. Paper, Nickel 
and its Alloys,”’ by Mr. W. R. Barclay. 7.30 p.m. 

INstTITUTION oF AUTOMOBILE ENGINEERS: BIRMINGHAM 
Centre.—Chamber of Commerce, Birmingham. Paper, © The 
Metallurgist in Inspection and Design,” by Mr. Topliss. 7 p.m 


TUESDAY, MARCH 9ra. 

InsTiITUTE oF British FOUNDRYMEN : LANCASHIRE BRANCH, 
Burniey Section.—-Municipal College, Ormerod-road, Burn 
ley. Paper, ‘The Usefulness of Wood Patterns Mounted on 
Boards,” by Mr. A. E. Wilson. 7.15 p.m. 

INsTITUTION OF AUTOMOBILE ENGINEERS: COVENTRY 
CenTRE.—Broadgate Café, Coventry. Paper, ‘The Preparation 
of Motor Cycles for Speed Events,” by Mr. P. Brewster. 7.30 p.m. 


WEDNESDAY, MARCH lors. 


Royat Socrery or Arts.—John-street, Adelphi, London, 
W.C.2. “The Micro-structure of Coal,” by Dr. Reinhardt 
Thiessen. 8 p.m. 


WEDNESDAY AND THURSDAY, MARCH 10rx anv IIx. 


INsTITUTE OF METALS.—lInstitution of Mechanical Engineers, 
Storey’s-gate, Westminster, London, 8.W.1. Annual genera! 
meetings. 10a.m.eachday. For programme see page 222, 


FRIDAY, MARCH 12rx. 


InsTITUTE oF Metats: Swansea Locat Secrion.—-Metal- 
lurgical Department, University College, Singleton Park, 
Swansea. Discussion on “ Annealing.” 7.15 p.m. 


MONDAY, MARCH 15ru. 


John-street, Adelphi, London, 
” by Mr. W. F. 


Roya. Socrety or Arts. 
W.C. 2. Cantor Lecture, “ Thermometry, I., 
Higgins. 8 p.m. 

TUESDAY, MARCH lé6rus. 

InsTITUTE oF MeTats: SHEFFIELD LocaL Section.— Applied 
Science Department of the University, St. George’s-square. 
Sheffield. Paper, ‘“‘ Aluminium: Where and how it is Made, 
by Mr. G. B. Brook. 7.30 p.m, 


THURSDAY, MARCH 18ru. 


INsTITUTE OF MeTats: Lonpon Loca. Section.—-Institute 
of Marine Engineers, 85-88, The Minories, London, E. 1. Paper, 
“The Preparation and Structure of Wires of Pure Tungsten,” 
by Dr. C. J. Smithells. 7.30 p.m. 





Emprre MINING AND MetTaLiurcicat Coneress, 1927.— 
The Empire Council of Mining and Metallurgical Institutions- 

Cleveland House, 225, City-road, London, E.C. 1--en behalf 
of the ten constituent bodies, has accepted the invitation of the 
Canadian Institute of Mining and Metallurgy to hold the Second 
Empire Mining and Metallurgical Congress in Canada in August- 
September, 1927. Further particulars will be announced later. 


I.E.E. Mopet Form or Genera Conpitions “ A.”’—Clause 
37 (Regulations of Local Authorities) of the edition (revised 
September, 1921) has been amended by the Council to make it 
clear that the regulations and by-laws with which the contractor 
shall conform are those which the local or other authorities are 
authorised by statute to make. In Clause 37 of the new edition 
(revised January, 1926) the words “ which they are authorised 
by statute to make and” have been inserted after the word 





‘* Authorities.”” The new edition in all other respects conforms 
with the old edition. 
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